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PROCEEDI NGS
Call to Oder

CHAI RVAN KI BBE: Ladi es and
gentlenen--welcone. | want to take a little page
fromthe coach at the New York Tinmes, who says that
a neeting that starts that eight o' clock actually
starts at five mnutes before. And to get us
rolling in about 30 seconds, ahead of tine.

Do we know- -

[ Comment of f nike.]

--he'll be here tonmorrow. Al right.
So--Dr. Amidon, ny co-pilot here, will be here
t onor r ow.

I"d like to call you all to order for ny
| ast go-round as Chairman of this August body. And
the first order of business, of course, is to read
about all of our conflicts.

Conflict of Interest Statemnent

MS. SCHAREN:. Good nor ni ng.

The foll owi ng announcenent addresses the
i ssue of conflict of interest with respect to this

meeting, and is nmade a part of the record to
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precl ude even the appearance of such

Based on the agenda, it has been
determned that the topics of today's neeting are
i ssues of broad applicability, and there are no
products being approved. Unlike issues before a
conmmittee in which a particular product is
di scussed, issues of broader applicability involve
many i ndustrial sponsors and academ c institutions.
Al'l special governnent enpl oyees have been screened
for their financial interests as they may apply to
the general topics at hand.

To determine if any conflict of interest
exi sted, the Agency has reviewed t he agenda and al
rel evant financial interests reported by the
nmeeting participants. The Food and Drug
Admi ni stration has granted general matters waivers
to the special governnent enpl oyees participating
in the neeting who require waiver under Title 18,
United States Code Section 208

A copy of the waiver statenents may be
obtai ned by submtting a witten request to the

Agency's Freedom of Information O fice, Room 12A30
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of the Parkl awn Buil di ng.

Because general topics inmpact so nmany
entities, it is not practical to recite al
potential conflicts of interest as they may apply
to each nenber, consultant and guest speaker. FDA
acknow edges that there may be potential conflicts
of interest, but because of the general nature of
the di scussions before the conmttee, these
potential conflicts are mtigated.

Wth respect to FDA's invited industry
representative, we would |like to disclosed that
Paul Fackler and M. Gerald Mgliaccio are
participating in this nmeeting as a non-voting
i ndustry representative, acting on behal f of
regul ated industry.

Dr. Fackler's and M. Mgliaccio's role on
this commttee is to represent industry interest in
general, and not any one particular conpany. Dr.
Fackl er is enpl oyed by Teva Pharnaceutical s,

US A, and M. Mgliaccio is enployed by Pfizer,
I ncor por at ed.

In the event that the discussions involve
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any ot her products or firms not already on the
agenda for which FDA participants have a financial
interest, the participants' involvenent and their
exclusion will be noted for the record.

Wth respect to all other participants we
ask, in the interest of fairness, that they address
any current or previous financial involvenment with
any firm whose products they may w sh to conment
upon.

Thank you.

CHAI RVAN KI BBE:  Thank you

And now we' Il hear fromthe Director of
the O fice of Pharnaceutical Sciences, M. Helen
W nkl er.

Introduction to Meeting

M5. W NKLE: Good norning, everyone.

Al right, | want to wel cone everybody
this nmorning to the Advisory Committee for
Phar maceutical Science. This is, | think, a very
i mportant neeting, and I"mreally | ooking forward
to the discussion. But before we get there, | want

to welcone all of the nenbers. W have one new
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prospective nenber, Carol G off--Dr. doff--has
joined us. And we have two other prospective
menbers who we're having a little conplication with
in getting on board. So we're working on that.

We also will have a nunmber of SCGE s here
today; Dr. Boehlert, Dr. Am don and several others
who are going to participate with us in a nunber of
things. So | want to wel cone everybody.

| also want to thank Dr. Kibbe. This is
his last time as Chair. It will break all of our
hearts to see Dr. Kibbe go out of this position
He has been very, very enthusiastic as the Chair of
this coomittee, and | think all of us have enjoyed
working with him But he's not to go very far.
We've already told himthat we anticipate him
com ng back to a nunber of neetings and hel pi ng us
with some of the discussion in the future. So we
really want to, again, thank himfor all he's done.

Dr. Cooney--Charl es Cooney--has agreed to
be the chair of the committee for the next two
years. Unfortunately, Dr. Cooney couldn't be

here--after he accepted, he couldn't be here today.
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But he will be here at the next neeting. So--he's
been very gracious to accept this position. He and
| have tal ked at |ength about some of the issues we
want to cover on the Advisory Conmittee, and he's
very ent husi astic about noving ahead for the future
of the committee.

The agenda for the neeting today: there's
a nunber of things we want to take up. |'m going
totalk alittle bit about next year--2005 being,
guess, this fiscal year--and sone of the things
that we plan to take up with the Advisory
Conmittee, where we're going in OPS, just to give
the committee a little feel about sone of the
things that we're | ooking at.

I also want to give a quick--and | nean a

qui ck--update of the cGW Initiative for the 21

Century. We're also going to have an update on a
number of the subconmittee and working groups. Dr.
Boehlert is going to talk about the Manufacturing
Subcommittee neeting that we had several nonths
back. It was a very, very--we acconplished a |ot,

I think. It was a very good neeting. And Judy can
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fill us in on sone of the highlights of that
meeting. Also Bob ONeill is going to talk about
the Working Group with PAC RS, and sone of the
acconpl i shnments--or the focus that we've had in
that Worki ng G oup.

We're also going to tal k about the
Critical Path Initiative. And | think this is a
really inmportant discussion that we can have with
the conmttee today. Critical Path is, of course,
one of the main initiatives in the agency now, and
what we would like to talk about with the comrittee
is give you sone idea of our thoughts, as far as
Critical Path; some of the things that we're doing
inthe Critical Path Initiative, in the office of
Phar maceutical Science in the various product
areas, and get sone input fromyou as to what
direction we need to go; if there's other things we
need to be thinking about; and if there's other
types of topics that we need to be taking up, we'd
like to do that.

Dr. Wbodcock tal ked about the Critica

Path Initiative when she introduced it, saying that
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FDA was really in the best position to identify
those areas, or those gaps, in drug devel opnent,
and to work with others--collaborate--on how we
coul d get the data necessary to fill those gaps.

So this is really what we're | ooking for
doing under the Critical Path Initiative. And we
need to be certain that we are identifying the gaps
correctly, and that we are able to do the types of
research that needs to be done to fill those gaps.
O course we can't do everything, so | think sone
of what we want to tal k about and think about, too,
is howwe can prioritize sone of that research

Tonmorrow, we're going to tal k about
manuf acturi ng, and noving toward the desired state.
As | said, we had a very productive neeting of the
Manuf acturing Subcommittee. A nunber of things
were identified at that neeting that we need to
di scuss further; that we needed to | ook at and
determine how we're going to do it. A nunber of
questions that we need to answer--and we're | ooking
at possibly having a subgroup to do sone of that--a

fact-finding group. So Judy will talk to that.

file:////[Tiffanie/C/Dummy/1019PHAR.TXT (12 of 453) [11/3/2004 10:59:42 AM]

12



file:/lllITiffanie/C/Dummy/1019PHAR.TXT

But there are a nunber of things, too,
that we want to talk about with the commttee
today; a nunber of--the gaps that we recogni ze that
we have in OPS and the agency, in noving toward
that desired state.

So several of us are going to tal k about
those gaps. W're going to tal k about the
organi zati onal gaps, the science gaps, and the
policy gaps--all of which are inportant if we in
the agency are going to be prepared as the
manuf acturers and others nove toward that desired
st ate.

So | think that will be a really
interesting issue, and | think there are a nunber
of things that the coimmittee can help us with in
i dentifying how best to address these answers and
to address the gaps.

We al so have a nunber of bio-equival ence
i ssues that we want to discuss. W want to
continue the conversation fromthe | ast Advisory
Conmittee we had on bi o-equival ence. And Dr. Yu

and sone of his staff are going to talk about sone
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recomendations fromthat. And we're also going to
bring up a new topic on gastroenterol ogy drugs.

So--noving on to OPS in 2005. | think
2004, we had an extremely busy year, mainly focused
on the GW Initiative, and all of the aspects of
that initiative--especially the areas concerning
manuf act uri ng sci ence and how wee were going to
really address those issues and concerns, and how
we were going to incorporate those into the
regul atory frameworKk.

As we nove into 2005, | think we stil
have a | ot of issues that we have to handl e under
Pharmaceutical Quality Initiative. W've already
said that that's going to be some of what we take
up with the Advisory Conmittee today. But we
really need to pursue those next steps. |n doing
that, though, we al so need to be | ooking at
continuing to stream ine the review processes. W
continue to get nore and nore products in for
review, and there's got to be some way to of fset
that increasing workload. And streamining the

revi ew processes seens to be--we're noving in that
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direction, and it seens to be the answer to
handl i ng some of the enornmous workl oads that we
have.

Al so, we need to incorporate best
practices. W' ve added the O fice of Biotech
Products in the last year. They joined us in
Cct ober of 2003, and they have a | ot of practices
intheir reviewthat | think can be very hel pful as
we nove forward in |ooking at ways to inprove--both
in out office of New Drug Chemistry, and our O fice
of GCeneric Drugs.

So we're going to be | ooking at
i ncorporating best practices across the entire
organi zati on.

Supporting the Critical Path
Initiative--1've already brought this up. It's a
very inportant part of where we're going. | think
much of our research is going to be done there, and
I think we're tal king about nmuch nore than
| aboratory research. | think there's a nunber of
activities that we hope to take on in 2005 where

we' re | ooking at inmproving on how we do the
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regul ation, and in actually working through the
Critical Path Initiative to get some of this done
So we'll talk nore about that as we get into
Critical Path and sone of those projects that we're
| ooki ng at doi ng.

We're looking at further integrating the
whole O fice of Biotech products. There are stil
some things that need to be acconplished there.
think there are still a nunber of questions that
the Advisory Conmittee can be very helpful to in
answering. So you will hear nmore about this in the
next fiscal year

And, last of all, | think there stil
continues to be a nunber of regulatory on foll ow on
proteins, as well as a nunber of general scientific
i ssues that we'll want to discuss with the
committee.

So | think we have a Il ot on our plate
during the year, and | | ook forward to working
closely with the Advisory Committee in the next
fiscal year to help us identify sone of the--other

things that we need to look at, as well as help us
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with the issues that we already have identified
our sel ves.

kay. As | said, I'mgoing to talk rea
qui ckly about the CGW Initiative for the 21st
Century. | think nmost of you all have probably
read the background nmaterial, which included the
report. W' ve actually conme to the end of the
first two years of the initiative. And 1"d like to
enphasize: | don't think that's the end of the
initiative. | think it's just the beginning. |
think that the initiative helped us identify a
nunber of things that we need to be looking at in
review, that we need to be looking at in
inspection. We still have a lot of changes to
make. | think we've nade a | ot of progress--and
I"I'l talk alittle bit about sone of that progress.
But | think we've got a lot nore that we have to
focus on.

So that was only, in nmy mnd, the first
st ep.

But | thought it would be helpful just to

step back real quickly and | ook at what the goals
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of the initiative were. Because | think you can't
really appreciate the acconplishments wi thout
real | y understandi ng what the goal s were.

So there were basically six major goals.
The first one was to incorporate the nost
up-to-date concepts of risk nanagenent and quality
systens approaches; secondly, was to encourage the
| atest scientific advances in pharmaceutica
manuf act uri ng and technol ogy, ensure subm ssion
revi ew program and the inspection program operating
in a coordinated in synergistic manner; apply
regul ati on and nmanufacturing standards
consi stently; encourage innovation in the
phar maceuti cal manufacturing sector; and use FDA
resources nost effectively and efficiently to
address the nost significant health risks.

And you can see, when you | ook back at
these initiatives, the role OPS has had to play in
all of these goals. | think they're very
important, not only to the agency, but inportant to
us at OPS, and inportant to the industry and others

i nvol ved in the manufacturing of pharnaceutica
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goods.

So, quickly, through the
acconpl i shnents--again, you can read the report.
You'll get a lot nore out of the report. But |
just want to enphasize that there was an awful | ot
done in the last two years; a lot that will affect
how we nove forward in the future, in the 21st
century. So | wanted to highlight those

The first thing was Part 11. W did a
last in the last two years to clarify the scope and
application of Part 11. There were quite a few
questions; quite a bit of conplication in
i nplementing Part 11. And | think we've noved
forward in trying to elimnate some of that
conplexity and conplication. W issued two
gui dances during the two-year period that have
hel ped in that clarification

Techni cal Dispute Resolution Process--this
was al so a very inportant part of the initiative.
And it really has had a very positive effect, |
think, on the industry, and a positive effect on

how the field has dealt with inspections and has
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increased the tinme and effort that the inspectors
are putting into the inspections, and the time and
effort that they' re spending with industry when
they go in and do these inspections. And it has
really been the basis of nuch discussion in the

i nspection process. And the outconme--we have not
had any technical disputes. W have a very good
process--as | said, the process has sort of set the
framework for opening up the discussion. And so
think that it has had a really positive effect.
I"mactually a co-chair of that group. | kept

wai ting for disputes. | thought we were just going
to have tons of them W have a pilot program and
I thought in the 12 nonths of the pilot we'd be
able to figure out how best to run the program

But not having any di sputes, we haven't |learned a
whol e | ot of |essons.

But, again, it's had its very positive
effects. So | think that it has really been usefu
under the initiative.

The GWP warning letters--this was an issue

that was handl ed very early on. And we
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acconpl i shed the goals that we wanted under this
particul ar working group of the initiative; and
that's that warning letters now are reviewed by the
Center to ensure--in the Center before they go out
to the compani es--to ensure that they have adequate
scientific input. Many of the warning letters that
went out in the past were not reviewed to nake sure
that the issues were scientifically sound. So that
has changed now. And | think that's had a very
positive effect.

I nternational collaboration--1 won't go
into that, but we have spent a lot of effort in
ICH and @B, @, and hope to do a lot in QLO. And
al so one of the things we are planning on doing is
getting nore involved with PICS, which is |ooking
at inspections on a worl dw de basis.

Facilitating innovation--including doing
standards and policies--we were very fortunate to
put out a nunber of different gui dances under this
part of the initiative; the aseptic processing
gui dance--which industry is very famliar wth.

They' ve been waiting for this guidance for a |long
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time. And | think it addresses nany of the
questions that have been out there in industry's
mnd. So |l think it's a very, very positive part
of the initiative that we were able to acconpli sh.

The next gui dance that was put out--I
think many of the people--in fact, everyone on the
Advisory Conmittee is very famliar with this
gui dance, because we did have a subcommittee on the
PAT--the Process Anal ytical Technol ogi es--under the
subcommittee, and we were able to put, under Dr.
Hussain and others in the group, we were able to
put out a guidance to industry which has had an
extrene effect, | think, on how industry and others
are looking at manufacturing in the future. |
think it's been probably one of the best parts of
the whole initiative. It really has pronoted the
two--the team approach to doi ng work; working on
standards. W've worked with ASTM under E55. And
I think, all in all, this has been an extrenely
successful initiative under the GW initiative.

The | ast gui dance that we've had, that was

conparability protocol. That guidance is still in
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linmbo. We're trying to nmake sure that before we
i ssue the guidance that we're not increasing the
regul atory burden--which I think many of us felt
when we read the original draft guidance. So we're
busily working on that to make sure that what we
conme out of is very beneficial to industry and to
FDA, and that we don't put any additional resource
requirenents on either part of the regulatory
system

Manuf acturing science--the desired state
under !'8 of ICH has becone a very inmportant aspect
of where we're driving to. And, of course, we're
going to talk to that tonorrow norning; continuous
i mprovenent and reduction of variability have been
an inportant part of manufacturing science, and
areas that we need to explore nore in the future,
and assure that we can acconplish that, especially
being able to open up in the agency and all ow nore
conti nuous inprovenent for nmanufacturers.

Product specialists--this includes
enhancing the interactions between the field and

the review W' re |ooking at a team approach, in
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havi ng our reviewers all out on inspections. And
we' re | ooking at best practices fromboth the PAT
team and Team Biologics. | think there's a |ot of
best practices there that we can incorporate in out
thinking in the future on how we handl e revi ew and
i nspecti on.

I ntegration of approval and
inspection--this is nore of that. W have
devel oped the pharnaceutical inspectorate, and
we' re | ooking al so at changes in pre-narket
approval program

Qual ity managenent systens--there's a
number of things that we've worked on here. They
take a number of directions. W' ve devel oped a
standard quality systens framework; a quality
systens gui dance. W've worked on GW
har noni zati on, anal ysis process validation, and
good gui dance practices--none of which are going to
go into in detail, but | think all very beneficia

to helping us in the future in the 21
st century.

Ri sk managenent --ri sk managenent, | had

t hought--we did introduce a site-sel ection nodel
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for inspection under this part of the initiative.

| believe there's a nunmber of other things that we,
especially in Review, need to focus on as far as

ri sk managenent, and have a nmuch better idea of
what the risk of products are, and how we're going
to mtigate those risks. And | think this is
sonmething that we will bring up in the future at
the conmittee.

Team Bi ol ogi cs was to | ook at a nunber of
initiatives that were already underway, and adopt a
quality systens approach.

And | ast of all was the evaluation of the
initiative, which hasn't been conpl eted yet, but
it's a very inmportant part of what we' ve done.

So that, in a nutshell--1 nmean, that's a
|l ot of effort, obviously, that we've done. And if
you, again, will read the report | think you'll get
a much better feel. But | felt like, since we've
tal ked about it so nmuch during the |ast few years,
that it was very inportant to sort of wap up what
has happened in the last two years with this

conm ttee.
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So that's all | have to talk today. [|'m
going to give it back to Art, and | | ook forward to
very lively discussion on a nunber of these issues,
and | ook forward to working with you for the next
two days.

Thank you.

CHAI RVAN KI BBE: Thank you, Hel en

We now have a report fromthe chair of one
of the subconmittees--the Manufacturing
Subcommi tt ee.

Judy?

Subcommittee Reports
Manuf act uri ng Subcommittee

DR. BOEHLERT: Good norning, |adies and
gentlenen. Before | just get started here--1 tried
pressi ng down, and--aha. | need an SOP for how to
operate the slides.

[Slide.]

It's a pleasure for ne to be here this
morning to update you on the Manufacturing
Subcommittee. We nmet in July. And | think you'l

find that a lot of the topics we discussed tie in
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very well with what Hel en was tal ki ng about this
morni ng, and also with sone of the topics that are
goi ng to be on your agenda.

[Slide.]

We net for two days in July. Just a brief
overview of the topics that we discussed: quality
by design--we've heard that this norning;

i ntroduction to Bayesi an approaches--and we'll talk
just alittle bit about that; research and training
needs--the industrialization dinension of the
Critical Path Initiative--another topic we heard
about this norning; manufacturing science and
quality by design as a basis of risk-based CMC
review, and risk-based CMC revi ew paradi gm

[Slide.]

On the 21
st: introduction to

pharmaceutical industry practices research study; a
pilot nodel for prioritizing selection of
manufacturing sites for GW inspection; cGws for
the production of Phase | INDs; and applying
manuf act uri ng sci ence and know edge, regul atory

hori zons.
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What |'mgoing to do is just go over
briefly, some of the topics that were di scussed,
and al so the comments that were nmade by comrittee
nemnbers.

[Slide.]

Quality by design: topic updates. This
addressed three gui dances that should be com ng out
of ICH The first of I1CH B, which is a guidance
on pharmaceutical devel opnent section of the Common
Techni cal Docunent. [It's going to describe
basel i ne expectations and optional informtion;
requires FDA and industry to think differently.
Industry needs to be nmore forthcomng with
information in their subm ssions, and FDA needs to
| ook at the review process; focuses on process
under st andi ng and predictive ability. And if you
real l y understand your process, you'll gain
regulatory flexibility. It's a framework for
continuous inprovenent. And Step 2 is expected in
Novenber this year. That neans it will be out for
public review and conment.

[Slide.]
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ICH @ is quality risk nmanagenent. It
| ooks at risk identification--should link back to
the potential risk to the patient, because, after
all, that's what's inportant; risk assessnent--what
can go wong? Wat is the likelihood? What are
t he consequences?

Ri sk control--options for mtigating,
reduci ng and controlling risks; risk
communi cati on- - bet ween deci si on makers and ot her
sharehol ders. And this may al so reach step two in
Novenber of this year, although that was a bit
quest i onabl e.

[Slide.]

And then we're going to talk about quality
systens needed to recognize the potential of !8 and
@. And this is ICH QL0: nonitor and eval uate
processes with feedback groups in a nmanner to
identify trends and denonstrate control or the need
for action; manage and rectify undesirable
occurrences; handl e inprovenents; managenent,

i mpl ement and nonitor change.

This is currently on hold, not because
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it's not a good topic, but primarily because al
the resources that would address QLO are tied up
with @B and 0.

[Slide.]

W al so tal ked about the ASTM E55
Conmittee. And Helen nentioned that this norning.
Their involved in the devel opnent of standards for
PAT. And the inportant things here are consensus
standards, with input fromindustry, academ a and
regul ators. There's an established process, with
an unbrella set of rules. And ASTMis recognized
wor | dwi de.

They have three functional subcommittees
on managenent, inplementation and practices and
term nol ogy. But one of the concerns expressed by
the conmittees is are they going to duplicate other
initiatives. There area |ot of people right now
working on PAT initiatives, and are they going to
duplicate sone of that. So we need to nmake sure
that everybody gets on the sane page.

[Slide.]

Al right. Now, this topic |I'mgoing to
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be reluctant to say a whole | ot about, but we had
an introduction to Bayesi an approaches. Dr. Nozer
Si ngpurwal | a was ki nd enough to give us an
introduction to the topic. So, Nozer, | apologize
if I ms-speak when | summari ze--[| aughs].

You know-so it's with fear and
trepidation--he's threatened us a quiz--

DR, SI NGPURWALLA: You' ve already done it.

DR BOEHLERT: Yes, | know. [Laughs.]
That's what | was afraid of. But | didn't think
could leave it out, or you' d get after me then,
t 0o.

kay--Reliability for the Analysis of
Risk." Reliability--the quantification of
uncertainty. And I'mjust going to say a few words
here: utility--costs and rewards that occur as a
consequence of any chosen decision. These are the
things that Nozer tal ked to us about--risk
anal ysi s--process assessing reliabilities and
utilities, including an identification of
consequences. We tal ked about scal es for measuring

uncertainty--for exanmple, probability.
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[Slide.]

Now this is a quote, so | have to be
careful here. "When the quantification of
uncertainty is solely based on probability and its
cal cul ous, the inference is said to be Bayesian."
| amnot a statistician, so I'mcertainly not a
Bayesi an statistician. And then there is
di scussi on of use of Bayesi an approaches for ICH
@B, @, Q0 and the use of prior infornmation.

[Slide.]

I ndustrialization--dinension, the Critica
Path Initiative. W heard about that this norning.
We' || hear about it in the next two days:
exam ni ng i nnovati onal stagnation. Everybody needs
to take a | ook at what we've been doing in the past
and get things nmoving forward in a new environnent,
wi th new t echnol ogi es.

Critical path--has been inadequate
attention in areas of new or nore efficient
met hodol ogi es and devel opnent research.

I ndustrialization--goes fromthe physica

design of prototype up to commercial nmass
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production. And Education and research
infrastructure needs inprovenent. And this

education and research applies to industry; the

education also applies to the agency. W all need

to learn howto go forward in the new environnent.

[Slide.]

FDA has a strong interest in conputationa

met hodol ogi es to support chem stry and

manuf acturing control subm ssions. They're putting

together a chenonetrics group. There's a new FDA

research program focusing on industrialization
dimension. And there's training needs. AS |
menti oned before, particularly with the
pharmaceuti cal inspectorate. That's started.
There is an inspectorate now of trained
i nvestigators. There need to be nore.

[Slide.]

Manuf act uring science and quality by

design--it's a basis for risk-based CMC review.

Conpani es share product-process understanding with

regulators. And this is a new paradigm if you

will, that conpanies will share nore of the
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informati on that they have avail abl e than they have
in the past.

Speci fications should be based on a
mechani sti ¢ understandi ng of the process; there
shoul d be continuous inprovenent; and real tine
qual ity assurance. You shouldn't have to wait
until the end of the process to know that your
product is okay.

[Slide.]

Sci ence perspective on
manuf act uri ng--define current and the desired state
and the steps to go fromhere to there; define
ternms--and this is going to be inportant going
forward--things |ike "manufacturing science,"”
"manufacturing system" "nmanufacturing
capability"--what do they really nean?

Real case studies will help. This came up
time and again in the conmttee discussions. It's
nice to talk about all these theoretical concepts,
but give nme a real case study that | can | ook at
and see what it really neans.

Testing is nostly non-val ue added.
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Quality by design is the desired state.

[Slide.]

Ri sk-based CMC review-fromthe O fice of
New Drugs--shoul d provide regulatory relief by
i ncorporating science-based risk assessment; nore
product or process know edge shared by the
i ndustry--and |'ve said this several tines; nore
ef ficient science-based inspections; focus
resources on critical issues; and specifications
are based on a risk-based assessnent.

[Slide.]

Qual ity assessnment rather than a chenmistry
review-in the past it's been a strict chenmistry
review. go down the list and check off the boxes;
conducted by inter--and | see sone smles on the
parts of agency fol ks--conducted by
interdisciplinary scientists--so it could be a team
approach. It should be a risk-based assessnent;
focus on critical quality attributes and their
rel evance to safety and efficacy. They have to
rely on the knowl edge provided by applicants. |If

i ndustry doesn't submt the information, the agency
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has nothing to make their decisions on. And the
comparability protocols are an inportant part of
this review

[Slide.]

Rol e of process capability in setting
specifications will need to be addressed. Very
often, those kinds of process controls that you
have may have no clinical relevance. The know edge
base at the tine of submission can be an issue,
because very often you don't have that mnuch
information at the time you subnmit. It's a
| earni ng process as you go through early
mar ket abi ity and commercial production.

Speci fications should not be used as a
tool to control the manufacturing process. And we
m ght need to expand the Quality Overall Summary
goi ng forward.

[Slide.]

AS | said before, the extent of product
know edge is key. Risk-based decisions should be
based on supportive data. Voluntary--all of these

new initiatives are voluntary. And that needs to
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be nmade very clear to the industry. These are not
requi renents that everybody drop what they've been
doing in the past and start over with new
approaches--strictly voluntary.

Suppl emrent need is based on the know edge
of the risk of the change. And there should be a
clear rationale for the selection of
speci fications.

[Slide.]

Identify critical paraneters for product
manuf acturing and stability; train FDA staff and
regul ated industry--this came up a nunber of tines.
We all need to learn what the other is doing;
shoul d give us--industry--greater flexibility in
optim zing the process; should | essen the
suppl enent burden, which is good for industry and
good for the agency. And, once again, rea
exanpl es woul d be an asset.

[Slide.]

In the Ofice of Generic Drugs--generic
industry's focus is on produci ng a bi oequival ent

product. Oten patent issues--to design around.
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They may not have the flexibility as the new drug
folks. Wdrkload in OG is a significant issue, and
committee nmenbers nmade a nunber of comments on this
when they heard how nany subni ssions there are, and
how far behind they are. W were inpressed by the
wor kI oad.

Provi de advice to industry on inproving
quality of DMFs--those are "drug master
files"--very inportant to the generic
i ndustry--also to the new drugs, but to a | esser
extent.

[Slide.]

Desired state--include needed data in a
filing; process and product design; identify
critical attributes; identify process critica
control points. And this is the difference from
the past. Analyze data to produce neani ngfu
sumraries and scientific rationales; and reviewers
assess the adequacy of the subm ssion by asking the
ri ght questions.

[Slide.]

kay--sonme additional committee comments
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that canme out of the Day One discussion: |CH and
ASTM appear to be synergistic, but 1CH needs to be
very aware of the ASTM focus. There was sone
concern they might not be tied into what's going on
there; some concern that FDA, internally,

t hensel ves, may be getting ahead of what's
happeni ng on an international basis. So they may be
alittle ahead of ICH @B, @ and QL0. That's not
necessarily a bad thing, by the way.

Need concrete exanpl es--that cane up tine
and tine again; need to clearly demarcate "nini munt
and optional information--you know, just what do
you nmean by "this is the mninmumyou need," and
just what is "optional" information? And
"optional" information comes in degrees. The nore
you nmake the nore you know. So you rmay not have as
much i nformati on at subnission as you will down the
road after you've been in commercial product for a
nunber of nonths or years.

[Slide.]

Need to avoid inplying there are two

different quality concepts. W don't want to say
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that products made in the conventional way---the
way we've always done it--are different than
products that may be nmamde according to sone new
paradi gns. Bring in new training prograns--and
Hel en mentioned we're tal king about formng a
wor ki ng group under the Manufacturing Subcommittee
to address sone of the issues, particularly case
st udi es.

We need to find better terms than
"mninmal" and "optional ;" and focus on process
first, and then the tools that we're going to need.

[Slide.]

We had some reports on an FDA research
project that's being done by Georgetown University
and Washington University, and their goal is to
identify attributes that inpact inspection
outconmes. They're conpiling and |inking FDA
dat abases. They're | ooking at variables for
product -process, facility, firmand FDA. R ght now
they're collecting data. CDER is just about
conpl eted, and CBER i s ongoi ng--al though by now it

may be even further down the road. This was July.
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[Slide.]

Focus--are cGW violations related to
manageri al, organi zati onal and technical practice?
And then interviewi ng manufacturers. They have an
i nt ernet -based questionnaire that went out in the
fall of 2003. They're looking at U S. and European
manufacturers. And their data collection is near
compl eti on.

[Slide.]

There's concern with just |ooking at
nunbers of deviations or field alerts, particularly
when investigation nay have shown little cause for
concern. You can put in a field alert and then
find out later on that--oh--you know, we figured it
out. It really wasn't a problem So if you just
| ook at nunbers, you get those as well as the ones
that are true issues.

Also it was pointed out that if you're a
conpany with a very detailed SOP you have a much
bi gger chance for deviating fromit than your
conpany with a really poor SOP that sort of allows

you to do anything, where you're hardly ever going

file:////[Tiffanie/C/Dummy/1019PHAR.TXT (41 of 453) [11/3/2004 10:59:42 AM]



file:/lllITiffanie/C/Dummy/1019PHAR.TXT

to deviate. But who's to say which one is better?

I ndia and China are not include in the API
manufacturers. And we saw this as a downside to
that survey, because they are mmjor manufacturers
of APIs.

[Slide.]

W tal ked then about risk ranking and
filtering, where risk ranking is a series of
decisions to start to rank within a class or across
classes. Tools may be customni zed for each
application. And filters may be used to reflect
resource limtations and/ or program goals.

[Slide.]

There's a pilot risk-ranking nmodel to
prioritize sites for GW inspections, using ICH Q@
concepts to define risk; Site Ri sk Potential--a new
termfor us--SRP--includes product, process and
facility conponents.

Look at probability and severity
components that make up harm and | ook at other
ri sk-ranki ng nodels, for exanple those used by EPA

and USDA; and then using the CDER Recal |l database.
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[Slide.]

Conments--fromthe commttee--focusing on
volunme at a site may be m sl eadi ng because, in
fact, when you have a high volune your process nay
be better controlled than if you have small vol ure.

We need to al so consider the risk of the
| oss of availability. |If you're a single-source
drug for a life-threatening condition perhaps that
needs to cone into the equation

Look at "hard to fabricate" products, or
products with difficulty controlling uniformty.

I nvesti gator consistency will be--and has been--an
i ssue, but with the pharmaceutical inspectorate
that should be better. And it was suggested by at
| east one nenber that maybe they should | ook at
hi gh personnel turnover in a plant, because that

m ght be indicative of problemnms--although it was
recogni zed that that might be hard information to
cone by.

[Slide.]

Commi ttee menbers wanted to know if the

sites are going to know how they are ranked. That
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woul d be very useful information for nanagenent to
know about. Right now sel f-inspections are a
critical part of the quality systembut the val ue
of these would be dinminished if that information
were to beconme available to FDA. This has been a
| ongst andi ng concern of industry. You know, you
don't want to share your self-inspections because
then they lose their value to you

[Slide.]

Next tal ked about GWP gui dance that's
proposed for the production of Phase | drugs. OCMC
review to ensure the identify, strength, quality
and purity of the investigational drugs as they
relate to safety. This draft guidance is in
process. It's a risk-based approach. No regul ar
i nspection program but these Phase | drugs are
| ooked at on a "for cause" basis.

I want to point out that it was noted
during that discussion that for Phase 2 and Phase
3, those drugs still fall under the GW
regul ations--21 C.F.R 210 and 211.

[Slide.]
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Al so had an update on the PAT initiative.
As Hel en indicated, that guidance was recently
finalized, in Septenber. It should be expanded to
cover biotech products. And, of course, it
requires continued training of FDA staff.

[Slide.]

W al so tal ked about--we had a ful
agenda--conparability protocol. W had an update
on gui dances, The goal is to provide regulatory
relief for post approval changes. It requires a
detail ed plan describing a proposed change with
tests and studies to be perfornmed, analytica
procedures to be used, and acceptance criteria to
demonstrate the |l ack of adverse effect on product.
Many comments have been received fromthe public.
That was FDA's coment on this. W did not see
t hose.

But the conmittee had comments, as well.

[Slide.]

Single use protocol has limted utility.
It's nore utility if you're going to have

repetitive changes--if you're only going to do it
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once it may not help. Specificity of the protoco
may limt repetitive use. Just how nuch
specificity is needed? And for a well-defined
protocol, an annual report should be sufficient.
That really will lessen the regulatory burden

[Slide.]

Sone general conclusions fromour two
days--and we've heard the first one severa
ti mes--general principles are good, but case
studi es are needed to facilitate understanding.
That came up time and tine again. Case studies
shoul d cover all industries; for exanple, dosage
form API, pioneer and generic.

The conmittee expressed concern on what
appears to be understaffing in OGD

[Slide.]

Fai l ure Mode &Effect Analysis can be
linked with risk-based deci sion-maki ng wherein the
results feed into decision trees; training and
education of both regulators and the industry in
the new approaches is going to be key; historica

i nconsistency in regulator findings may limt the
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utility of surveys. 1In the past, you know, not al
i nvestigators have investigated in the sane manner
soit's difficult to conpare results.

And that's the end of ny presentation. |
thank you for your attention, and would be happy to
address any comments, now or |ater.

CHAI RVAN KI BBE: Are there any questions
for Judy?

DR SI NGCPURWALLA: | have some comments,
but | probably would wait until all the
presentations are over, and then nake coments.
Woul d that be accept abl e?

CHAI RVAN KI BBE: Wi chever way you want to
doit, as long as it's within one of the two tails
of the Bayesian distribution we're all right.

[ Laught er.]

DR SI NGPURWALLA:  You are confused, M.
Chai rman. [ Laughs. ]

CHAI RVAN KIBBE: On a regul ar basi s.

[ Laught er.]

You had a question?

DR MORRIS: Actually, just one conment to
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add to what you'd said, Judy, about the Georgetown
st udy.

I think they had nmade sort of a plea that
the reason that they hadn't been able to go to the
I ndi an and Chi nese manufacturers was strictly a
resource issue. It wasn't that they had ignored
that as an area of concern

DR. BOEHLERT: Ken, thank you for that
clarification.

CHAI RVAN KI BBE: Go ahead.

DR. KOCH: | guess, |ooking around on the
schedule, I'mnot sure if we're going to talk any
about training. You nentioned it in severa
different ways: the continuation, the inclusion of
i ndustry, etcetera. But will that cone up as a
di scussion topic at sone point?

DR. HUSSAIN: Not in this neeting.
think we will eventually bring that back at sone
ot her neetings, though.

M5. WNKLE: Actually, when | tal k about
sonme of the organizational gaps |'mgoing to bring

up training as part of that gap. So if you want to
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comrent then, it would be fine.

CHAI RVAN KI BBE:  Anybody el se?

DR SI NGPURWALLA:  Well, maybe I'll speak
now. | just--we--this is a question nore to
Aj az- - about case studies and specifics.

W' ve been through nmany sessions of the
Manuf act uring Subconmittee neetings. Has there
been any concrete plan nmade to start seriously
undertaki ng sonme case studies? And, if so, would
you be kind enough to I et nme know?

DR. HUSSAIN: Yes. ©Dr. Boehlert's
presentation to this conmittee--she's the chair of
the subcommittee--and the decision was nmade to form
a working group under that. And after this meeting
we' |l start popul ating that working group and
create a working group under that committee to
start addressing that.

In addition to that, | think we're also
| ooking at other parallel tracks to create case
studies. One such case study has just started to
take shape, with Ken Mrris, and then Purdue is

working with our reviewers to actually devel op a
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case study al so

So we hope in the next several nobnths we
wi || have exanpl es and case studies to outline the
f ramewor k.

CHAI RVAN KI BBE:  Anyt hi ng el se?

DR SI NGPURWALLA: Yeah. One other
matter. After the subcommittee neeting, sone
m nutes were released, and | had nade sonme coments
about the minutes. | did not receive an update of
the mi nutes--update of the revision

Has--is there any reason for that?
Because the normal protocol--the normal protocol is
you put out the m nutes, people give coments on
the m nutes. You either incorporate those
comments--and if you don't, you |et us know why.
And then you issue a final docunment of the ninutes.
And then the entire committee, or whoever it is,
says "Yes, we go along with these mnutes." And
they shoul d becone a part of the record.

I was wondering if this was done, because

| did not have access to that.
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CHAI RVAN KIBBE: | think the final draft,
or the final copy of the mnutes is posted on the
web page--FDA website--so that after the draft goes
out to the menbers of the conmittee and the
corrections cone back in, they update to reflect
t he suggestions fromeach of the nenbers, and then
they post it.

So if you wanted to check the website you
coul d see whet her--you know, how wel |l your
suggestions were incorporated in the final m nutes.

DR. BOEHLERT: | would just add, also,
that | reviewed comments that were nade to the
m nutes before | made this presentation, and
tried to make sure that they were all incorporated
in what | said today.

DR, SI NGPURWALLA: | thought so.

DR. BOEHLERT: If they were not well
reflected in the mnutes, they should have been
reflected in my comments today. So--

DR. SI NGPURWALLA: | thought so, but |
wanted to see what the protocol was.

DR BOEHLERT: Okay. Thank you. That's
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fair.

CHAI RVAN KI BBE:  Ckay?

DR WEBBER. One qui ck question.

CHAI RVAN KI BBE: Go ahead.

DR. WEBBER: That will be okay?

You nentioned the pharnaceuti cal
manuf acture and research study, and |I'm | ooking at
the dates there. It seenmed like it was fall of
2003. And | just wanted to confirm whet her or
not--that was during the period of transition of
products from CBER to CDER.  Were our products in
OBP- -t he biotech products that transitioned
over--were they--are they conpl eted now within
CDER? O are they considered part of the CBER

DR BOEHLERT: Yes, | think A az

DR HUSSAIN: No, Keith, that's
not--that's an external study that's focusing on
all of manufacturing. So all products--CDER and
CBER- - products are under. It doesn't natter
wher e- -

DR WEBBER. \Where they were--just all

product s- - okay. Thank you.
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CHAI RVAN KI BBE:  Anybody el se? Good, that
will keep us pretty well on schedul e.
| have now a "Paranetric Tol erance

Interval Test for Dose-content Uniformity"--Robert

ONeill.
Parametric Tol erance Interval Test for
Dose-content Uniformty
DR. O NEILL: Magic button. There we go.
Good norning. |I'mBob ONeill. | cane
before at the last neeting--1 was asked to be the

chair of a working group that you all blessed, and
I"mhere to give you an update on where we are on
this issue of addressing the specifications for the
delivered dose--unifornmity of inhaled nasal drug
products.

[Slide.]

Just to refresh your nenory, the fol ks on
the left-hand side are the FDA fol ks who are part
of this working group, and sone are nore active
than ot hers--some of them in blue, are part of a
sub-group that has been put together that is

wor king on nore specific issues that |'ll address

file:////[Tiffanie/C/Dummy/1019PHAR.TXT (53 of 453) [11/3/2004 10:59:42 AM]

53



file:/lllITiffanie/C/Dummy/1019PHAR.TXT

in a nmonent; and the folks on the right--Mchae
CGol den, in particular, who is a coll eague on the
i ndustry side, who is coordinating our efforts in
t hat area.

[Slide.]

The objective of this working group--as
you probably know-is to develop a mutually
accept abl e standard delivered dose uniformty
specification--that's both the test and the
acceptance criteria--for the orally inhal ed nasa
drug products, with a proposal to come back to you
all. And that's the tine franme that |'mtalking
about right now.

So there's been a ot of work going on in
the past few nonths, and that's what | just wanted
to bring you up on.

[Slide.]

There have been three full working group
meetings, where the fol ks on that previous
slide--and some ot hers--have come together at FDA
for two, three hour sessions, and to go through

i nformati on that has been presented to--primarily
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t here'

55

by the industry--to us to chew on. And we have
spent a lot of tine internally talking to
oursel ves, and conming up with sone additiona
i ssues and proposals, and we net the last tine with
the working group, and FDA had a proposal that we
felt was noving in the direction of what everybody
want ed.

Subsequently, there's been a working group
that will now be chewi ng on what was presented to

the last joint neeting, and they're neeting

November 4 t h.

s a lot of statistical
i ssues; there's data analysis issues. But | think
what we're all on the sane page with regard to is
that the need to reassess the FDA--the past FDA
recommendations, and | think there's--as we
indicated the last time we briefed you--that the
paranetric tol erance interval approach is an
i nprovenent in a val ue-added type of testing
strategy, over and above the zero tol erance
interval strategy that's been used for awhile.

So the next steps are the foll ow ng.

[Slide.]
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This working group is neeting--the
sub-group is nmeeting in Novenmber, and we hope that
they will then cone back to the full working group
by the end of the year, and we will evaluated the
iteration between the FDA nodification to the
proposal s that have been nmade by | PAC--and this has
alot to do with the placenent of the operating
characteristic curve for the acceptance criteria.
Essentially, there have been nany operating
characteristic curves that have been shown to you
some of which are nore steep, sone of which are
nore shallow. But where the proposal is being
eval uated right nowis: howgood is it at getting
froman acceptance or rejection perspective, those
assays that essentially are off target nmean. You
can | ook at the perfornance characteristic, or an
operating characteristic curve of a testing
strategy if you assunme that it's 100 percent on
target. But the nore you nove away from 100 percent
on target, the nmore you | ook at how well does it
grab that, and how robust is it to allow ng you to

be alittle off 100 percent?

file:////[Tiffanie/C/Dummy/1019PHAR.TXT (56 of 453) [11/3/2004 10:59:42 AM]



file:/lllITiffanie/C/Dummy/1019PHAR.TXT

[Slide.]

And so we're in the stages of |ooking at
the statistical performance characteristics of
that, and we hope that the working group wll
eval uate this proposal in nore detail, and cone
back to you in the spring of 2005, with a fina
recomendation to discuss with you. So that's sort
of the gane plan.

And M chael Golden is here. He's ny
col | eague on the working group fromthe industry
side, and we'd both be willing to take any
questions if you have them

CHAI RVAN KI BBE: Questions?

Nozer ?

DR SI NGPURWALLA: Well, | guess Jurgen's
hand went up before mine. So--

DR. VENITZ: Ckay, let ne go first.

DR SI NGPURWALLA: He nmamy ask the sane
quest i on.

DR. VENI TZ: Maybe.

In your draft proposal--or what you're

considering so far to be a draft proposal--

file:////[Tiffanie/C/Dummy/1019PHAR.TXT (57 of 453) [11/3/2004 10:59:42 AM]

57



file:/lllITiffanie/C/Dummy/1019PHAR.TXT

DR O NEILL: Yes.

DR. VENITZ: --are you considering the
i nt ended use when you | ook at statistica
characteristics of your operating curve, for
exanpl e?

DR. O NEILL: Well, certainly that has
been di scussed, both from an energency--a
one-tine-only, a chronic use, a nedical risk
i nvol ved- -

DR. VENITZ: Right.

DR. O NEILL: --so, certainly, Dr.
Chowdhury is involved, and others are involved, in
considering this issue. So--

DR. VEN TZ: And | woul d encourage you to
do that because, obviously, innmy mnd, it is
di fferent whether you're | ooking at inhaled
i nsulin--

DR O NEILL: Right.

DR. VEN TZ: --and you're | ooking at the
performance of a drug product, versus a beta
agoni st, for exanple.

DR. O NEI LL: Yes.
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CHAI RVAN KI BBE: Go ahead.

DR. SI NGPURWALLA: Dr. ONeill, we had
this discussi on when you nade the first
presentation, so |'mgoing to back--

DR O NEILL: Right.

DR SI NGPURWALLA: --to the sane point

agai n.

| agree with you that tol erance interva

approach is to be preferred to the zero tol erance,

or sonmething to that effect.

DR O NEILL: Right.

DR SI NGPURWALLA: But in your description

of the next steps, you have tal ked about operating

characteristic curves, and performance
characteristic curves. O course those are not

i ndi cative of any Bayesian thinking towards this

particular area. And while you're in the process

of formulating your plans, | strongly encourage you

to incorporate that into your thinking. You nmay
not want to adopt towards the end, but at |east

shoul d be eval uat ed.

And the second cooment |'d |like to make is
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that--and |'mcertainly not volunteering and, if
asked, | would refuse--the working group menbers
consists of individuals fromthe FDA and fromthe
pharmaceutical industry. It would be good to have
some neutral people on the working group--people
fromindustry or people from governnment agencies
that are not connected with the FDA, so that you
get sone sense of balance. Oherwise, it seens to
be--you know, it seens to be a self-serving group.

So | would like to encourage you to expand
your menber ship.

DR O NEI LL: Yeah.

DR, SI NGPURWALLA:  And | want to
enphasi ze: |1'mnot avail abl e.

DR O NEILL: Well--no, the last point--I
mean, this is hard work. The people who are doing
this work are spending a lot of tine, and there's a
| ot of evaluation--a | ot of data eval uation going
on. W were presented with information fromthe
| PAC group that consisted of a huge dat abase.

And one could | ook at, well, how nuch tinme

do you want to spend on eval uating a huge dat abase?
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I mean, it's an el ectronic database, and |ots of
different--and where I'mgoing to on this is the
Bayesi an argunent. The Bayesian argunent is very
much a sensibl e argunent--or a sensible franmework
when you can | ook at empirical data that all ows you
to feel pretty confortable about what your priors
are, and what the distribution of information is.
That is not always accessible to the agency. It
may be accessible to a sponsor

So the strategy of being in-process and
out - of - process, and being in control, and what's
acceptable variability is very nuch--very much--a
Bayesi an franmework, and very much within the
context of how you may want to be | ooking at this,
in terms of |ooking at in-process validation, as
wel | as acceptance criteria.

The extent to which that carries over into
the type of testing we have to be very clear about.
And it's--at the point we're at right now, we're
essentially nost interesting, or mpbst concerned
about how far out can you push the acceptance curve

so that it has a proper bal ance between accepting
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and rejecting--particularly when we don't have, or
no one can show us enpirically, what the
distribution of off-target neans are, for exanple.
How far away from 100 percent does the mean have to
be before you want to maybe ratchet in this
operating characteristic curve?

So, | certainly could see the value to
external folks' helping us out. The nore the
better. And | believe that this is a
time-intensive effort. And just as, you know, you
woul d not like to volunteer, we would have to go
and find fol ks who could invest the anbunt of tine
that is necessary, in the tinme frane that we're
tal ki ng about, so we can get where we want to be.

That's not to say that nore brains are
not - - and i ndependent brains--are--but this is--I
woul d say we're pretty much trying to nmeet in the
m ddl e of this whole thing with resources that
we've thrown out it that we feel are fair and
obj ecti ve.

DR SI NGPURWALLA: Let ne clarify.

I"'mnot volunteering because |I' m maki ng
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t he suggesti on.

DR O NEILL: Yes. Yes.

DR SI NGPURWALLA: And that's the proper
thing to do.

VWhat | would like to encourage you is to
invol ve at |east two Bayesian's on your group--two,
because they need support--

[ Laught er.]

--fromthe point of view of sinply guiding
a framework, or guiding the concept, and things
like that, rather than get involved with the
nitty-gritty.

And the two individual s--or perhaps
nmor e- - need not cone fromtwo stratified groups.
They shoul d cone from sonewhere el se

So |'m naki ng two suggestions: one is to
have people with expertise in Bayesian statistics
i nvol ved, and to have people fromoutside these two
comunities also involved--perhaps in alimted
way. This will give you a broader perspective and
will not subject you to criticismtwo years down

the |ine.
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And that's the suggesti on.

DR. O NEILL: Ckay.

CHAI RVAN KI BBE: Anybody el se?

Aj az, do you have sonething to say?
Reaching for your m ke?

DR HUSSAIN. | think the point | was
going to make was, | think, at this point in time
it's going to be difficult to add nore people to
the working group. But the point is well taken
that | think you do need to bring that perspective.
And |'m hoping this Advisory Committee, and some
other format, could be sufficient to sort of bring
that franmework for that--that perspective to bear
on the progress of this working group.

CHAI RVAN KI BBE: No one el se?

Thank you Dr. O Neill. Appreciated your
present ati on.

Dr. A az, perhaps you could begin our next
topic, and then we can take a break, because we're
running slightly ahead, and it will give us a
little flexibility as we nove on.

And so we're going to talk about Critical
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Path Initiative.
The Critical Path Initiative--Challenges
and Opportunities
Topi ¢ Introducti on and OPS Perspective

DR. HUSSAIN: Yes, | think |I'm pl eased
that we have nore tine, because nmany of the
presentations here are very |engthy
present ati ons--[ 1l aughs]--includi ng m ne.

I"d like to sort of introduce the topic of
Critical Path Initiative--the chall enges and
opportunities.

[Slide.]

The goal s that we have for the fiscal year
2005--and the initiatives, and the strategic goals
at FDA | evel and the Departnent |evel are shown on
this slide. And the slide is fromthe "State of
CDER' address by Steve Gal son and Doug
Thr ocknort on.

Today, our discussions will primarily
focus on the Critical Path, the cGW initiative,
focused on risk nanagenent and innovation. And the

goal at the Departnent level is to increase science
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enterprise research. But also, | think the follow
on biologics, followon proteins, | think is
interconnected to all of these discussions.

[Slide.]

My focus today is to introduce you to the
topic of Critical Path, and also outline a proposa
that we are contenplating at the OPS i medi ate
office Il evel as an unbrella proposal for all the
di scussions you'll hear today by scientists from
different parts of the Ofice of Pharmaceutica
Sci ence.

But at the same tinme, sone of the
di scussions in here also inpact, say,
counter-terrorismeffort and other efforts that are
ongoing. And not all projects that we'll discuss
are Critical Path projects today.

[Slide.]

What is Critical Path? |It's a serious
attenpt to exam ne and inprove the techni ques and
met hods used to evaluate the safety, efficacy and
quality of nedical products as they nove from

product selection and design to mass manuf act ure.
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[Slide.]

In the continuum of drug discovery and
devel opnment, you really go frombasic research to
prot ot ype design or discovery, to preclinica
devel opnment, clinical devel opment, to an FDA filing
and approval. You have a focused attenmpt, say, for
exanple, at the National Institutes of Health on
transl ati onal research. The Critical Path research
does overlap with some of the aspects of the NIH
transl ational research, but it covers predom nantly
the drug devel opnent aspects of the entire
sequence.

In our White Paper, we identified sone of
the challenges for Critical Path. The drug
devel opment process--the "Critical Path" is
becoming a serious bottleneck to delivery of new
medi cal products.

[Slide.]

Qur research and devel opment spendi ng has
been exponentially increasing. And as an index of
1993, you can see the exponential increase from

1993 to the current 10 years--increase in both
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private and public spending on research

[Slide.]

However, new product subm ssions have
remai ned flat--or, some would argue, are on the
decl i ne.

[Slide.]

Wiy is FDA concerned? FDA's mission is
not only to protect but also to advance public
health by inproving availability of safe and
ef fective new nedi cal products.

[Slide.]

FDA has a unique role in addressing the
problem FDA scientists are involved in review ng
during product devel opnent--they see the successes,
failures and m ssed opportunities. FDA is not a
conpetitor, and can serve as a crucial convening
and coordinating role for consensus devel opnent
bet ween i ndustry, academ a and governnent. FDA
sets standards that innovators nust nmeet. New
know edge and applied science tools needed not only
by the innovators nust also be incorporated into

the agency's review process and policy.
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[Slide.]

The chal l enge is how do we proceed? It
shoul d be a science-driven and shared effort,
drawi ng on avail able data, need to target specific,
deliverable projects that will inprove drug
devel opment efficiency. 1t cannot just be an FDA
effort. W can identify problens and propose
solutions. Solutions thenselves require efforts of
all stakeholders. W have issued a Federa
Regi ster notice requesting i nput from broad
st akehol ders, and we have received a nunber of
suggestions, and we are working through those
suggestions as we forrmulate our strategy for a
Critical Path research program

[Slide.]

This is a significant initiative, and the
Department of Health and Human Servi ces' Medica
Technol ogi es I nnovati on Taskforce is providing
broad | eadership. Dr. Lester Crawford is chair of
this Medical Technol ogi es I nnovation Taskforce, and
it includes CDC, CMS5, NI H and FDA.

This taskforce is working on finding
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additional funding to neet the needs of the
Critical Path program It is neeting with externa
st akehol ders to identify opportunities, enlist
allies, and so forth.

[Slide.]

In summary, | think froma Critical Path
perspective, the present state of drug devel opnent
is not sustainable. W believe FDA nust |ead
efforts to question any assunptions that Iimt or
sl ow new product devel opment: are these
assunptions justified? Are there nore efficient
alternatives? |If so, why are the alternatives not
being utilized?

[Slide.]

As we sort of focus on the discussions
today, I'll remnd you that the Ofice of
Phar maceuti cal Science is predom nantly focused on
one aspect: Chemistry Manufacturing Control --or
the initialization dinension. But the Ofice of
Phar maceuti cal Science al so supports many ot her
aspects, from pharnacol ogy, toxicology to clinica

phar macol ogy research and so forth. So, although
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our review responsibilities predom nantly are on
the quality side, our research prograns are
interconnected to every aspect of the drug

devel opnment process.

So you will hear presentations com ng from
al | aspects--all three dinensions of the Critica
Pat h.

[Slide.]

The three di nmensions are: assessnent of
safety; howto predict if a potential product wll
be harnful ; assessing efficacy; howto determne if
a potential product will have nedical benefit; and,
finally, industrialization--howto manufacture a
product at comrercial scale with consistently high
quality.

[Slide.]

Qur discussions, to a | arge degree, have
focused on the third dinmension. And | think you
will see, today, many of the projects within OPS
that al so inpact the other two di nmensions.

[Slide.]

In our White Paper, we defined the three
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di nensi ons and the connections to the Critical Path
as follows: safety, medical utility, and
industrialization. An every aspect--every box that
is there has a need for inprovenent and research to
support that inprovenent.

Applied science is needed to better
eval uate and predict the three key di nensions on
the Critical Path devel opnent.

I just returned from Europe--spending a
week there | ast week--and with respect to the
i ndustrialization dinension, | cane back sonmewhat
depressed. The anmazing work | saw com ng out of
the University of Canbridge in the area of
i ndustrialization of pharmaceutical s--the approach
to new technology, in terns of manufacturing, nove
drug delivery systens and manufacturing processes
itself, was astounding. | don't see any of that in
the U S.

So ny concern is, nmuch of the R&D and
i nnovation is going to cone from Europe and Japan,
probably. And unless we really inprove our

infrastructure, we are going to be |aggi ng behind
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in avery significant way. And | think that
concern keeps growing on ne, and | think I do want
to sort of enphasize that.

[Slide.]

O fice of Pharmaceutical Science prograns
and Critical Path Initiative--the discussion today
is to seek input fromyou and advi ce, on aligning
and prioritizing current OPS regul atory assessnent
and research prograns, with the goals and objects
of the Critical Path Initiative. Please note that
not all research prograns and | aboratory prograns
are intended to focus on "Critical Path." There
are equal ly inportant other aspects--bio-terrorism
and so forth--which may not be considered as part
of the Critical Path Initiative, but they're
equally inportant. So all of our prograns and
projects are not likely--or should not be part of
the Critical Path. There are aspects. So you have
to distinguish that.

We hope that you'll help us identify gaps
in our current program identify opportunities for

addressing the needs identified by the Critica
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Path Initiative.

[Slide.]

What |'d Iike to do today is--before
i ntroduce Keith Webber--he took the | ead on putting
this programtogether--1'11 share with you an OPS
i medi ate office project that Helen and | have been
devel oping. These are our initial thoughts of how
an unbrella project, within the OPS office, wll
help to sort of bring all of this together.

So let ne share sonme of our thoughts on a
Critical Path project that OPS--Helen and | are
sort of devel oping right now.

An inmedi ate need in OPS is to ensure
appropri ate support of general drugs--the grow ng
vol unme and conplexity of applications. That's the
chal l enge. You saw the nunbers increasing.

In the New Drug Chemi stry, the new
paradi gm for revi ew assessnent and efforts to
support innovation and continuous inprovenent goals
of the cGW initiative--Ofice of New Drug
Chemistry has taken the lead to be the first office

to sort of inplement all of this. So they have
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significant need for support.

Bi ot echnol ogy products--conplete
integration into OPS, and the evol ving concept of
"foll owon protein products"--although | have put
foll owon protein products under this, we don't
know exactly how the regul atory process will
evolve. It could be--let's say, a work in
pr ogr ess.

And, clearly, alignment of research
programs in OPS to neet our goals and objectives.

[Slide.]

So what are our thought processes, from
our imediate office perspective? To develop a
common regul atory decision framework for addressing
scientific uncertainty in the context of conplexity
of products and manufacturing processes in the
Ofices of New Drug Chenistry, Biotechnol ogy
Products, and General Drugs.

Regardl ess of the regul atory process,
regardl ess of regulatory subm ssion strategi es and
so forth, we believe we need a common regul atory

deci sion framework--a scientific framework--for
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addressi ng the chal | enges.

[Slide.]

What are the notivations here?
Uncertainty--whether it's variability or know edge
uncertainty--and conplexity are two inportant
el ements of risk-based regul atory decisions. A
comon scientific framework, irrespective of the
regul atory path or process for these products, wll
provide a basis for efficient and effective policy
devel opnment and regul atory assessnent to ensure
timely availability of these products.

That's the overreaching OPS goal, is to
provi de the comon framework. Although the
submi ssion strategies mght be different, the
sci ence should not be different.

[Slide.]

How are we trying to approach this
chal | enge? W know that there are no good net hods
avai |l abl e for devel oping a standard approach for
addressi ng uncertainty. That neans you need
di fferent approaches for different assessnent

situations. [Laughs.] Al right, et nme conplete ny
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t hought s.

So what we are thinking about--a decision
framework for selecting an approach for addressing
uncertainty over the life cycle of products is what
is needed. So you may have different approaches
and so forth, but a conmon decision framework will
help us identify the right approach

[Slide.]

Project 1 is to create an "As |s"
regul atory deci sion process nmap for the O fice of
New Drug Chemistry, O fice of Biotechnol ogy
Products, and O fice of Generic Drugs. Muich of
this work will be done through a contract--we plan
to have a contractor come in and work with us on
sonme of these things.

We think a representative sanple of
product applications could be selected for mapping
the scientific decision process in the three
of fi ces.

[Slide.]

Determ ne regul atory processes efficiency

and effectiveness, using netrics sinmlar to that
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what we have | earned fromthe manufacturing
initiative; and identify and compare critica
regul atory revi ew decision points and criteria in
the three different offices; evaluate, correlate
and/ or establish causal |inks between review
process efficiency nmetrics and critical decisions
criteria, and available information in the
submi ssion--that's the mappi ng process; and, also,
eval uate the role of reviewer training and
experience, and how it bears on sone of these
deci si ons.

[Slide.]
Summarize avail able information on sel ected
products; collect and describe product and
manuf act uri ng process conpl exity, post-approva
change history, and conpliance history--including,
when possi bl e, adverse event reports that comne
t hrough MedWatch and ot her dat abases; descri be
product and process conplexity and uncertainty with
respect to current scientific know edge;
information avail able in subm ssions; reviewer

expert opinions and perceptions; and, if feasible
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or possible, seek simlar information fromthe
sponsors or conpany scientists on these sane
products that we m ght select.

[Slide.]

VWhat we hope to do is aimfor the
foll owi ng deliverables: organize Sci ence Rounds
within our office to discuss and debate the "As |s"
process map, and the know edge gained fromthe
study; identify "best regulatory practices" and
opportunities for inprovenent--these may include
opportunities for inprovenent of filling the
know edge gap, develop a research agenda for al
OPS | aboratories based on what we | earn

VWhat is, | think, mssing today is a
common scientific vocabulary. There's a need to
devel op a common scientific vocabulary to describe
uncertainty and conplexity. There can be--each
come froma very different perspective right now.

Devel op an ideal scientific process nap
for addressing uncertainty and conplexity; adapt an
ideal scientific process map to neet the different

regul atory processes.
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In the followi ng--1 think the three
projects that we're thinking about are not actually
fully independent. They're all connected together

[Slide.]

Project 2 is to sort of focus on a systens
approach. W believe that without a systens
approach to the entire regulatory process--that is
fromIND to NDA--Phase |V conmitnents and cGW
i nspection, the broad FDA goal s under the cGw and
the Critical Path Initiatives will not really be
realized

[Slide.]

So the team approach and the systens
perspective that evolved under the cGW Initiative
only addressed a part of the pharmaceutical quality
system Quality by design and process
understanding to a large extent is achieved in the
research and devel opnent organi zati on
Phar maceuti cal product devel oprnent is a conpl ex and
a creative design process that involves nany
factors, many unknowns, nany disciplines, nmany

deci si on-makers, and has nultiple iterations in the
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long life-cycle tine.

So we have to treat it as a conpl ex system
optim zation probl em

[Slide.]

Significant uncertainty is created when a
particul ar disciplinary design teamnust try to
connect their subsystemto another disciplinary
subsystem -for exanple, clinical versus chenistry,
or CMC to GW. \When you bring those connections,
there's significant uncertainty.

Each subsystem can have its own goals and
constraints that nust be satisfied along with the
system | evel goals and constraints. It is possible
that goal s of one subsystem may not necessarily be
satisfactory fromthe vi ew of other subsystem and
design variables in one subsystem nmay be controll ed
by anot her disciplinary subsystem Inpurities is a
good exanple. Pharntox, CMC, and how you bring
that together.

[Slide.]

So the Project 2 proposal that we're

developing is to use ICH @B as the bridge between
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the cGW Initiative and the rest of the regulatory
system and to devel op a know edge nanagenent
systemto ensure appropriate connectivity and
synergy between all regulatory disciplines. Can
that be done? | mean, that's the feasibility
project that we are trying to devel op. So--connect
Pharm Tox, Clinical, dinical Pharnacol ogy,

Bi opharmaceutics, CMC, Conpliance all together.

[Slide.]

The current thinking is to approach this
probl em as connecting every section within the I CH
@B CTD-Q within the sane docunent, but to all
other sections in an NDA, in sone way or form For
exanpl e, each section within the P2 can have an
i mpact on the other P2 sections and, simlarly,
ot her sections of a submission and to cGW

By recognizing this as a conpl ex design
systemthat involves multiple attributes, goals,
constraints, multidisciplinary design teans,
different |levels of uncertainty, risk tol erances,
etcetera, we wish to find opportunities to identify

robust designs and design space that provides a
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sound basis for risk assessment and nitigation

So this would be a scientific franmework.
It was a regulatory tool that could cone out of
this. And with the case studies and everything
com ng together, this mght be a way to bring and
connect all the dots.

[Slide.]

VWhat we have been | ooking out is outside
pharmaceuticals. W believe that a significant
body of know edge exists. Exanple, in nmechanica
engineering, as it applies to the design of
aircrafts, that addresses sonme of these chall enging
poi nts that we have di scussed. These are three
exanples that | have selected as just illustrative
exanpl es of how rmultidisciplinary optim zation
met hods and system | evel problem solving tools can
be thought about in the drug context.

[Slide.]

Just to illustrate this point, let nme
create an exanple here. The applicability of
mul tidisciplinary optim zation nethods for solving

system | evel problens and decision trade-offs wll
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be explored in an NDA review process. That's what
we' re proposing.

For exanple, in the Commbn Techni ca
Docunent for Quality--the P2 section, which is what
ICH 8B will define--critical drug substance
variabl es that need to be considered in section
2.2.1, which is "Fornul ati on Devel opnent" are
described in section 2.1.1. So there's a drug
substance, and there's a fornmulation. They're two
di fferent sections.

Information for "Drug Substance,"” has a
bearing on that of the "Formul ati on Devel opnent."
So how do you connect the two together?

For exanple, the current |anguage in | CH
@ for "Drug Substance," states: "Key
physi cochemi cal and bi ol ogi cal characteristics of
the drug substance that can influence the
performance of the drug product and its
manuf acturability should be identified and
di scussed. "

So that's describing the information

content in section 2.1.1. that we will hopefully
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receive whene ICH @B is done. So how does this
have a bearing on the "Fornul ati on Devel opnment”
section?

[Slide.]

I"lI'l skip this and just show you a figure.

[Slide.]

You have the API--or drug substance
manuf acturi ng process. The X(1.1) is the design
variable; the f(1.1) is the objective function to
be addressed; and the g(1.1) is the constraint for
that manufacturing process that delivers the drug
subst ance. Okay?

Since this is not part of ICH B, what
will be part of ICH @B is section 2.1.1., which
will identify what are the critical variables for
the drug substance, as they relate to the
fornul ati on aspect. But that becones the input for
what --how it connects to the "Formnul ation
Devel opnent" aspect. And that link is through a
i nki ng vari abl e.

Since ny neans and standard devi ations

have becone finger-pointing and so
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forth--[laughs]--so you know -you have a design
vari abl e, you have a linking variable, you have an
obj ective function, you have constraints around

whi ch you define your design space. You have nean
obj ective function--that's your target. You have a
standard devei ation that you sort of bring to bear
on that. And deviation range of the design
solution, or the design space.

So all of this sort of has to cone
together for this to be neaningfully connected.
And, for exanple, if you start with a sinple design
of experinent, you may have mat hematical nodel s,
which are enpirical, but then they provide that
connectivity. So it's a start of a very formal
ri gorous approach to dealing with uncertainty,
know edge gaps and conpl exity.

So this mght be a useful concept. So
that's the process right now, to see whether this
could be a feasibility project that we could do.

[Slide.]

So the potential deliverables of using

thi s approach could be significant. Since we are
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movi ng towards el ectronic submi ssions, in
conjunction with el ectronic subm ssions, this
project can potentially provide a neans to |ink
mul tidisciplinary infornmation to inporve regul atory
decision--that is, clinical relevance to CMC
specifications. W may not all have all that
information, but the links--the structure--will be
there as we grow, as we inprove our know edge base,
or will it be refined, the |inks could get
popul ated, and this m ght be an approach for
know edge managenent w thin the agency.

Creating a neans for electronic review
tenmpl ate and col |l aboration with many different
di sci plines; provide a ocnmmon vocabul ary for
interdisciplinary collaboration; create an
obj ective institutional nenory and know edge base;
a tool for new reviewer training; a tool for FDA s
quality system-and, clearly, it can help us
connect cGW Initiative to the Critical Path
Initiative.

So that's the project that we hope to

develop. W really want to get sone feedback from
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you, and develop this as a project under the
Critical Path Initiative.

[Slide.]

But the third aspect of this--it all could
happen in parallel--explore the feasibility of a
quantitative Bayesi an approach for addressing
uncertainty over the life cycle of a product. The
most conmon tool for quantifying uncertainty is
probability. The frequentists--the classica
statisticians--define probability as "liniting
frequency, which applies only if one can identify a
sanpl e of independent, identically distributed
observation of the phenonenon of interest."

The Bayesi an approach | ooks upon the
concept of probability as a degree of belief, and
i ncludes statistical data, physical nodels and
expert opinions, and it also provides a nethod for
updating probabilities when new data are
i ntroduced.

The Bayesi an approach nmay proivde a nore
conpr ehensi ve approach for regul atory deci sion

process in dealing with CMC uncertainty over the
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life cycle of a product. It may al so provide a
means to accommodat e expert opinions.

And | think there's a connection here.
The evol ving CMC revi ew process nmay be a neans to
i ncorporate expert opinions. And | think that is a
significant opportunity.

Using the information collected in Project
1--that | described--you woul d seek to devel op a
quantitative Bayesi an approach for risk-based
regul atory CMC decision in OPS

So that would be a project that will run
in parallel to the other two approaches that we are

nmovi ng forward.

[Slide.]
So, I'lIl stop ny presentation here with
sort of summarizing, in the sense--1 think OPS,

fromits goals and objectives, has to have an
overreaching project that sort of connects all the
dots together. And the proposal--the first one
clearly is a process map--"As Is" and so forth.

But the two others are feasibility projects that we

want to | ook at the Bayesi an approach and a conpl ex
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system optim zati on problem

The know edge exists outside. It's sinply
adapting and adopting it in our context.

What you'll hear--after the break, |
think. O --unless you want to start earlier--after
the break, is other immediate office projects;

O fice of Biotechnology projects, Ofice of New
Drug Chenistry project, Ofice of Generic Drug
projects on Critical Path, and Ofice of Testing
and Research.

What we have done is Keith Webber will
introduce the reset of the talks. You will hear
each group's perspective. And we have requested
Jerry Collins to cone back and sort of
summari ze--after his talk on the Critical Path--the
entire Critical Path Initiative froman OPS
perspective and pose questions to you.

And we have al so invited Professor Vince
Lee, who is now part of FDA--who used to be the
chair of this comittee--who has been w th agency
for alnobst a year now, to come with his perspective

on how-what are challenges he sees. So you will

file:////[Tiffanie/C/Dummy/1019PHAR.TXT (90 of 453) [11/3/2004 10:59:42 AM]



file:/lllITiffanie/C/Dummy/1019PHAR.TXT

hear sort of presentations and some opinions from
peopl e who have been at the agency and been | ooking
at this challenge for sone tine.

So, again, the discussion today is to seek
i nput and advice on ACPS; on how to align, identify
gaps, and identify opportunities.

I"1l stop here and entertain questions on
my part of the presentation.

CHAI RVAN KIBBE: Are there any questions?

DR SI NGPURWALLA: | have conments.

CHAI RVAN KI BBE: Ckay. Thank you

DR SI NGPURWALLA: | just--what you say is
music to ny ears. You have good vision about some
of the things you want to do. But | think it's now
time that the dance shoul d begin.

We shoul d get back--take concrete problens
and address them |'ve said this before.

But let ne just nmake sone specific
comments on sone of the things you' ve said. And,
of course, I'mgoing to question sone of the things
you sai d.

The first argunetn | want to make on your
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slide on page 7, about efficacy and safety:
generally, those tend to be adversarial. Drugs
that give you benefit may have side effects. So
the inportant issue is to do a trade-off. For that
you need to tal k about assessing utilities: what
is the utility of the benefit, and what is the
dis-utility of the harn? That's a part of the
whol e package of thinking about these probl ems, and
I encourage you to look into it.

Now, | take strong objection to sone of
the things you have said. You have distingui shed
uncertainty into stochastic and epistemc. | have
seen that distinction before. | claimit's totally
unnecessary. Uncertainty is uncertainty, and one
doesn' t--one should not pay nuch attention to the
source of the uncertainty--

DR. HUSSAIN: Right.

DR, S| NGPURWALLA: --whether it is
regul ated allatoire uncertainty, or epistenic, does
not matter.

CHAI RVAN KI BBE: Ri ght.

DR, SI NGPURWALLA: The Bayesi an approach
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does not distinguish between the two. And since
you' ve been tal king about it, | think--

You al so say that there are no good
met hods for devl eopi ng standard approach for
addresing uncertainty. | think that's the wong
slide to put up. That's liable to do nore harm
t han good.

DR. HUSSAI N: Ckay.

DR SI NCPURWALLA: There are met hods
available. So | would not encourage you to put it.

And the other thing is: | don't like your
linking uncertainty and conplexity. They're two
di fferent issues.

And you al so say that there is no comon
scientific vocabulary. Well, | claimthere is a
common scientific vocabulary, and that is
probability.

Now, as far as reconmendations are
concerned: 1'd like to suggest--and, again, |I'm
not vol unteering since |I'mmaking the
suggestion--that you have your people exposed to a

tutorial on Bayesi an nethods and Bayesi an ideas, so
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that you get a better appreciation of what it's al
about. And the best way to do this is to take a
simpl e exanpl e and work through it; work through
your expert opinion notions that you' re saying.

Go through an exanple, and you'll get a
better appreciation of what it's all about. And
once you get that appreciation, you'll be tenpted
to remove some of the other things you' ve said.

Those are just comments. Thank you.

DR. HUSSAIN: No--the point's well taken
And we actually have a project right now with the
University of lowa, |looking at our stability data
froma Bayesi an perspective. So we're just
starting to put a real-life exanmple on that. So
that's--

Wth regard to the utility, Jurgen and the
Cinical Pharmacol ogy Subcommittee has been sort of
bringing that up. So we will connect to the
Cinical Pharmacol ogy group

Jurgen, do you want to say anythi ng about
t hat ?

DR VENITZ: [Of nmike.] Well, other than
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the fact that--other than the fact that we're
discussing it. It is a controversial issue,
because you're really trying to map, then, a |lot of
different things into a uniformscale. Personally,
| don't see an alternative, and | think it's
al ready done. We're just doing it intuitively, as
opposed to expressedly.

So it is being discussed. W have to see
where it goes

DR HUSSAIN. And, regarding, | think, the
common vocabulary, | think it's a common vocabul ary
in the context of when we speak from a pharnmaci st
to a chemist to an engi neer--we have very different
interpretation--that's what was referred to.

DR SI NGPURWALLA: That's why you need a
tutorial.

DR. HUSSAIN: That's exactly--

DR, SI NGPURWALLA: Put peopl e toget her
Because about 15, 20 years ago, the Nucl ear
Regul at ory Conmi ssion was facing simlar problens.
And one of the things they did is they had | ots of

tutorials to get everyone on board, talking the
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same | anguage. Oherw se, you'll have a doctor
talk to an engineer, and those two talking to a
| awyer--and you know what can happen.

[ Laught er.]

VOCE [Of mke.] Lawsuits.

CHAI RVAN KI BBE: Anot her question?

DR. KOCH. | guess, just to build on the
| ast conment --when you get into all those
mul tidisciplinary functions--and particul ar when
the ICH @B is going to serve as a group, together
with the inplenenting the cGWs--there's a couple
of organizations out there |I think could serve as
very val uabl e resources. One we've heard about a
couple tines today in the ASTM 55, as a body to
hel p at | east standardize the termnology. And the
other one is the I SPE, which could serve as a
mul tidisciplinary conduit that, working together
with ICH could probably facilitate sone of the
mul tidisciplinary issues.

DR. HUSSAIN: | think we do plan on
extensive training and team buil ding and conmi ng on

the sane page. |If you look at the PAT and the
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manuf acturi ng signs Wiite Paper that we issued, we
actually laid out a lot of these things in there,
including the role of ISPE, ASTM PQRI, and so
forth.

So we have been thinking about this in
that context, and at the ICS neeting in
Yokahanma- - on Wednesday, | think, the date is
set--we will be updating on that. So I'll get a
chance to tal k about ASTMto ICH in Yokahans,
Japan, al so

So, we're aligning everything together.
So that's happeni ng.

There was one point that | wanted to
respond to: the reason for keeping uncertainty, in
terns of variability in know edge--keeping the
distinction, at |least as we think about this,
was--and the link to conplexity, also--clearly,
conplexity and uncertainty are two i ndependent
things. But, unfortunately--well, the chall enge we
face is this--in the sense we have a very conpl ex
product. W have sinple products--within the sane

office, in OPS and different regions. Yet today,
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think, froma variability perspective, we're not
very sophisticated in how do we deal with
variability.

And, for exanple, in our nmanufacturing
sci ence White Paper, we don't even deal with
variability of our dissolution test nmethod. W
don't even know how to handle it. So we have
chal | enges today where sinple variability--we don't
have a good handl e on

So that was the reason for keeping
variability and know edge- based uncertainty on the
tabl e.

CHAI RVAN KI BBE: Ken?

DR. MORRI'S: Just a quick question: on
your identification of the gaps in the current
prograns, are you thinking nore in terns of
techni cal gaps--as in science that needs to be
done? As opposed to |ogistical gaps within--

DR. HUSSAIN. Both. Both.

DR MORRIS: So, with respect to the
scientific gaps, are thinking, then, to take it one

| evel nore--basically, are you tal king nore about
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new sci ence that needs to be created? O science
that needs to be communi cated nore
effectively--within the agency?

DR HUSSAIN. Well, | think the imredi ate
need woul d be to comuni cate the existing science
and bring all the existing know edge to bear on
that. And, clearly, in the long termthere are
fundanental issues--and nost of the new science
woul d be needed. So | think it's an issue of
tim ng.

DR. MORRI'S: Thank you

CHAI RVAN KI BBE: Anybody el se? Nozer, you
wanted to--

DR, SI NGPURWALLA:  No, | just wanted to
say that this distinction between allatoire and
epi stem ¢ has been artifically created by
frequenti st statisticians. And Bayesians don't buy
it.

DR SELASSIE: | have a question

CHAI RVAN Kl BBE: Yes, pl ease.

DR SELASSIE: You know, in your graph on

R&D spendi ng--has there ever been a breakdown in
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100
how much of that spending can be attributed to the
"R' and how nmuch to the "D?"

DR HUSSAIN: | don't have that--1'msure
that information's--1 don't have it. So |I'm not
aware of it.

DR SELASSIE: Because woul d one parallel,
you know, the flatness?

DR. HUSSAIN: One was the public funding;
one was nore private funding, so--

DR SELASSIE: Yes, but they're both going
up.

DR HUSSAI N  Yes.

DR SELASSIE: But |'mwonder if, you
know - because you | ook at your product subm ssions
are flat. Now, is that because there's not been an
i ncrease in devel opnent funding? O --

DR. HUSSAIN: | don't think so. But |
don't have an answer.

DR SELASSI E:  Yes.

DR. HUSSAIN. So let ne say that.

CHAI RVAN KI BBE:  Marvi n?

DR MEYER  Ajaz, you don't seemlike a
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depressive kind of guy--

DR. HUSSAI N: [ Laughs.]

DR MEYER: --but you said you were
depressed | ast week.

DR. HUSSAI N  Yes.

DR. MEYER Can you give us just a rea
short synopsis of where you see Europe doing things
right, and us doi ng things wong?

DR HUSSAIN: [Sighs.] [Laughs.]

No, | mean, again, |'ll focus on what |
see happening in Europe--especially in the
U K --and how they're transl ati ng academ c
resear ch--acadeni c finding research--into
entrepreneurial business--in particular in
manuf acturing, in particular in dosage form
desi gn--the pharmacy-rel ated ones.

Look at Bradford, particle engineering.
And the one | saw -1 saw a beautiful nanufacturing
system for coating. Forget coating pans. This is
el ectrostatic coating; precise, automated, conplete
on line, and so forth.

Not hi ng of that sort is happening

file:////ITiffanie/C/Dummy/1019PHAR.TXT (101 of 453) [11/3/2004 10:59:43 AM]



file:/lllITiffanie/C/Dummy/1019PHAR.TXT

102
here--within nmy domai n.
CHAI RVAN KI BBE: We have a couple nore

comments, and then we're going to have to take a

br eak.

Go ahead.

DR, MORRI S: Yes, just to follow up on
that. | think there's--1 just canme back from
Eur ope depressed, as well, but | was in

Scandi navia. So maybe that had sonething to do
withit.

[ Laught er.]

Yeah, it's pretty dark up there.

But, in any case, | agree with Ajaz in
that there are a couple of caveats and, in fact, if
you | ook at our |atest hires, they're one from-via
Bradf ord, another one via Bath. M post-doc is
from N j mmegi n, anot her post-doc from Roger Davies
Goup in the UK

And we're not training peopl e--nunber one.
So, aside fromnot transferring the technol ogy
effectively we're not training people to do it very

much any nore. There are few places--represented
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at the table--that still do it to some degree.

But that stems back to one of your earlier
slides, which is trying to nuster NIH and NSF to
fund this sort of research. Because sone of you
have been a |l ot closer to deanships than I. |If
there's no overhead noney, it doesn't get a very
kind reception. And the fact of the matter is is
we haven't had it.

So, this is--1'"Il stop here, because this
is my old soapbox. But | lay this at the door, in
part, of NIH and NSF for not recognizing, in the
face of overwhelm ng data, that there is a crisis
that needs to be address.

On the upside, there are sone people in
Eur ope doi ng sone things--and Japan, as well.

CHAI RVAN KI BBE: Pat, go ahead.

DR. DeLUCA: Just a quick follow up on
that, too. | know fromny trips to Europe, too, if
you just | ook at the coll eges--the pharmacy school s
in Europe--1 mean, they all have departments of
pharmaceuti cal technology. | nean you'll be

har d- pressed to find pharmaceutical technol ogy as
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an area of focus in an Anerican coll ege of pharnmacy
now. Certainly you won't see any departnents of
phar maceuti cal technol ogy.

So | think it's been--and it wasn't that
way 20 years ago. But, | nean, it certainly has
changed, though.

CHAI RVAN KI BBE:  Anybody el se?

Good--1 think we're at a nice break point.
And if we could take perhaps a 10 m nute
br eak- - because Ajaz has managed to get us--use up
all of our lead tine.

[ Laughter.]

And we can get Keith to start his talk at
about 10:22, that would be great.

[Of the record.]

CHAI RVAN KIBBE: 22 minutes after 10 has
arrived, and one way or another we're going to get
back on process.

Dr. Webber, are you prepared to get on
process?

He's on the way to the podi um

Those of you wal king around with cakes in
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your hands, and sodas, you want to sit down.
Nozer. Here we go. Good luck. W gave you 10
mnutes to do that.

[ Pause. ]

You snooze, you lose, as the old saying
goes.

So, Dr. Webber, shall we start our
Strategic Critical Path?

Research Qpportunities and Strategic Direction

DR WEBBER  Okay. | guess we're about
ready to get started on this session, regarding
research activities and our strategic goals for the
O fice of Pharnaceutical Science.

I"m Keith Webber, with the Ofice of Biotechnol ogy
Products. And let me--

[Slide.]

--there we go.

Aj az went through a very good
presentation, | think, on the Critical Path. And
I"mnot going to really address very nuch about the
Critical Path Initiative itself. But, in nmy view,

this--1"ve sort of sunmmarized things into the Drug
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Devel opnent Path, which begins with discovery of
potential targets--or potential new drugs; and then
you have to have a period where one eval uates the
candi dates and makes a sel ection of what candi date
you should carry forward into the pre-clinica
study, where one |ooks for potential toxicities and
potential efficacies in an indication of interest.

If all goes wel, one noves into clinca
studies, and if all goes even better, into
commerci alization. And then, once you're on the
mar ket, there's always the period of post-approva
manuf acturing optim zation--or we would like to see
that, fromthe FDA' s perspective, anyway.

And then, often, we get new
i ndi cations--we see new i ndi cations bei ng devel oped
for drugs that are on the market. And that
essentially starts the process back up agai n--often
at the clinical studies stage.

[Slide.]

The--1 didn't bring a pointer. |Is there a
poi nter here?

VOCE [Of mke.] Just use the nopuse
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DR. WEBBER: Just use the npuse. Ckay.
That will work. Right there is the mouse. kay.

I guess, historically, FDA interactions;
have occurred primarily ion this area here, from
clinical studies on. Prior to that, we have had
very little influence, | think, until we receive a
submi ssi on which contains information regarding the
pre-clinical studies.

But | believe we have opportunities to
have an inpact on this entire process in the
future

Let's see.

Essentially, | guess, sort of the essence
of the Critical Path is the--in ny mnd--is the
view fromenpirical versus guided drug devel opnent.
And drug devel opnent has to be a | earning process
in order to nake intelligent decisions regarding
such issues such as your candi date sel ection; what
dosage formyou're going to have and what the
formul ati on should be; in choosing clinica
i ndi cations, you need to know what patient

popul ation is going to be the best selection for
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your product. And then when you're eval uating
clinical endpoints, one needs to know which are the
nost appropriate endpoints to evaluate in the
clinical studies, and are there surrogate endpoints
that are nore appropriate than others, if you can't
| ook at an endpoint which is directly related to
survival or efficacy in the nore nornmal nanner.

And, of course, with adverse event
monitoring, any clinical trial is going to nonitor
particul ar paraneters, and you need to have a good
know edge base in order to understand which adverse
events we shoul d be | ooking for, and the best way
to eval uate those

And then, finally, the manufacturing
met hod certainly is a major concern because that
has to do with the ability to inprove the
manuf act uri ng process post-approval and
pre-approval, as well as avoiding issues that can
come up with regard to safety and efficacy of your
product .

[Slide.]

The goal of industry, as well as the
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agency, | believe, is to establish a know ege base
and the tools that are necessary to predict the
probabl e success of any given product, and the
manuf acturi ng methods that are appropriate to it,
and then to foster the devel opnent of products that
are going to have a high likelihood of success,

t hroughout clinical devel opnent and on the narket.

[Slide.]

Now, for this late norning's presentations
and this afternoon's presentations, we'll be
hearing froma nunber of groups within OPS. One is
the Informatics and Conputational Safety Anal ysis
staff, which is in--essentially in the i mediate
office of the OPS; and then Ofice of New Drug
Chemi stry, Ofice of Generic Drugs. And the first
three here are the groups that do a | ot of
rel ati onal and dat abase anal yses as part of their
research activities. There are, in sone cases,
col | aborative research going on with | aboratori es,
per se. But it's the groups on this--the |ast two,
the O fice of Testing and Research, and Ofice of

Bi ot echnol ogy Products, that have actua
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| aboratories where research at the bench is going

on.
[Slide.]
Let's see--within OPS's Critical Path
Research, | think we can address--or can address

the i ssues regardi ng candi date sel ection, based
upon an understandi ng of the structure and activity
of the relationships that we see, and the products
that ocne down the line, as well as what's reported
inthe literature.

Dosage form devel opment and evl auation |
think is an inportant area that we're working in.
Toxicity predictions for products is--we're
anenabl e to that, so our research can address that
through, again, structure activity-type
rel ati onshi ps and structure-function issues, as
wel | as know edge of the inpacts that a particul ar
di sease state m ght have on physiol ogical function
that may lead to toxicities that wouldn't be
present in all popul ations.

Bi oavai l ability and bi oequival ence

predictions are certainly inportant for all of our
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products, but particularly for the Ofice of
General Drugs, they're quite critical. And | think
with regard to the followon products as well, it's
a mpj or area of concern

Met abol i sm predi ction is something that
is, I think, crucial because products, once they
enter the body, as you know, they don't remain in
their initial state. And the metabolism can inpact
toxicity, it can inpact efficacy, it can inpact the
bi oavail ability and bi of | uence of the products
t hensel ves.

I munogenicity is another area that is of
| arge concern, particularly for protein products.
And there we need to eval uate and understand, not
only the caues of imrunogenicity, or the inpacts of
various structures in the proteins on
i mmunogeni city, but also the inpact that the
pati ent popul ati on has on i munogenicity; what
i mpact the indication that's selected can have on
i mpacts of imrunogenicity as a safety concern

O'ten, as | nentioned earlier, you have

bi omar kers that you're | ooking at for
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phar macodynam ¢ paraneters, or for surrogate
endpoints. And a good know edge of the validity of
a particular biomarker, and our ability to evaluate
those, as well as industry's ability to sel ect
those, is dependent upon the know edge that they
have of the biology of the disease that they're
studying, or that they're trying to cure or that
they're trying to treat.

The nechani sm of action of the drug is
certainly critical when you' re | ooking at the
potential. One area is with regard to drug-drug
interactions. Otentinmes we've been | ooking
primarily at nmetabolismfor drug reactions, but
certainly there's a concern that | think is
building for utilization of nultiple drugs that
i npact on the same netabolic--not metabolic
pat hways, but the signaling pathways, let's say, at
the cell surface, which are getting the
treatnments--you know, getting a treatnent into the
cell, or that are resulting in the clinica
effect--is what I"'mtrying to say, in a very poor

way.
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Let's see--the pharmacogenonics is a new
area that we're getting involved in, but it's very
important with regard to patient selection, as well
as the potential for certain populations to be
i npacted by drugs in a unique way, that can inpact
not just efficacy, but also the safety.

And manuf act uri ng nmet hodol ogi es are an
area that we have research programs in within the
office, and those are inportant for devel opi ng and
under st andi ng of the robustness of various
manuf act uri ng processes, and the ability to
i mpl ement new paradi gns, such as process
technol ogi es in the nmanufacturing process of
phar maceuti cal s

[Slide.]

Qut strategy here is to coordinate
cooperative research activities. And, as
menti oned, we have predictive nodeling prograns.
And these are generally based upon information from
regul atory subm ssions that we receive, as well as
fromlaboratory research that's going on within the

agency, as well as outside and in the published
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literature.

One area which, | think, we need to build
is our abilities to get information fromindustry
that we don't get in a our regulatory subm ssions,
and that they don't publish, and finding a neans to
have them hel p us to gain know edge of that
information so that we can inplenent it into the
deci sions we nmake and share that--basically the
concl usions that cone out of that with industry as
a whole, to address the Critical Path.

[Slide.]

There's al so | aboratory research going
on--you'll hear fromthe Ofices of Testing and
Research, Applied Pharmacol ogy Researhc, and
Product Quality Research, and Pharnaceutica
Anal ysi s--and also fromny office, Biotech
Products, from our divisions of Mpnocl ona
Anti bodi es and Therapeutic Products--it should be
Therapeutic Proteins. Sorry. Typo there.

There's al so research going on in other
FDA centers that we can collaborate with, and do

collaborate with, as well as outside, to gain
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i nformati on from academ a, industry and ot her
egoer nnent agenci es, as well.

[Slide.]

Now, | think we can gather all this
information, but it's critical with regard to how
we're going to use it, and how we're going to
di sseminate it, such that we can have an inpact on
the Critical Path.

There are a nunber of avenues to get to
academi a and manufacturers, and those include the
public forums, where we can present the concl usions
and recommendations. W certainly wite guidance
docunetns that can help in this manner, as well.
And then, when industry cones to nmeet with us at
the regul atory neetings, such as pre-IND, and
pre- NDA neeti ngs--pre-BLA neetings--we can interact
with them at those points, as well.

But we al so need to change, to sone
extent, our review processes within the agency,
and--so the information has to go to the reviewers,
as well. And we can do that via training prograns,

as well as the guidance docunments that we do wite.
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They' re used a great deal by the reviewers.

Then, again, nmentoring progranms, to bring
up the new reviewers in an understandi ng of the new
par adi gns and new concerns, or |essen their
concerns for particular issues that relate to
pharmaceuti cal nmanufacturing, or clinical issues.

And then all of this together should help
to enhance the application of your process fromthe
reviewer's standpoint, and with regard to the
manuf acturers should help to renmove sone of the
hurdl es and obstacles we see in the Critical Path.

[Slide.]

You'll hear the coming presentations. So
there are sonme questions we'd like you to keep in
mnd, that we'll be bringing up later for
di scussi on.

And first is: are we focusing, within the
office, on the appropriate Critical Path topics?
And are there other topics that we should be
addr essi ng through our research prograns? And it's
bot h the database relational type information or

research prograns as well as the | aboratory
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prograns.

And then, in the future, Critical Path
i ssues may change. So how should we identify
Critical Path issues in the future. And we'd like
recomendat i ons on how we should prioritize those.
Because we're really--at this point, we can't do
everything that needs to be done with the current

resources, and so we're going to have to prioritize

now, and in the future we'll need to prioritize, as
well, and we'll need sonme gui dance on that.
That ends my presentation. We'll nove

into the first talk--to stay on tinme--which is
going to be--let's see, I'lIl bring it up here--Joe
Contrera
Informatics and Conputational Safety Analysis
Staff (1 CSAS)

DR. CONTRERA: Ckay. |I'mthe director of
the Informatics and Conputational Safety Anal ysis
group. Qur main nission, really, is to nake better
use of what we already know, material or safety
information, toxicology information that's buried

in our archives; and also in the scientific
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literature and in industry files.

Qur group devel ops dat abases and al so
predictive nodels. You can't devel op nodel s
wi t hout the databases. So they go together.

We have devel op our own paradi gns for
transform ng data, because traditional toxicology
data is textual, and converting into a wei ghted
nunerical kind of a scale that is anenable to be
processed by conputers, and al so to be nopdel ed.

And we encourage, pronote and al so work
with outside entities to develop QSAR--qualitative
structure activity relationship software--and data
m ning software, for use in safety anal ysis.

We don't work alone. And you'll hear nore
about this in ny talk. W |everage, very much, and
cooperate, and collaborate very nmuch with
outside--with academ a, with software conpani es and
with other agencies. And we do this through
mechani sms such as the CRADA--the Cooperative
Research and Devel oprment Agrenent--which is really
a bui sness agreenent--and also we do it with

Mat eri al Transfer Agreenents, for an exchange, quid
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pro quo exchange, with software and ot her
scientific entities outside the center.

[Slide.]

The Critical Path Initiative--you' ve all
been, and you're going to be hearing nore about it,
and you've heard a |lot about it. |[|'mfocusing on
what is relevant to nmy group, and that is: the
problemis that we have not created sufficient
tools to better assess safety and efficacy. W're
still relying on toxicol ogy study designs that were
designed 50 or sonetimes 100 years ago. And it
doesn't nmean that they're inferior, but nmaybe there
are better ways of doing this now.

So we need a process to develop better
regulatory tools. And it was really a controversy,
to sone extent: whose nmisisonis this? And in the
past, the agency didn't consider it as the agency
m ssion to devel op these tools--necesarily. It was
academi a. And acadenia said, "No, it's the
industry.” It wasn't--it was vague as to who was
actual |y responsi ble for devel opi ng new anal ytic

tools that can be used for regul atory
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enpoi nts--especially in safety endpoints.

[Slide.]

So now how d we connect with the citica
path? | think we were doing Critical Path research
wel | before there was a Critical Path Initiative.

I nmean, we've been in operation, in one form
another, for over a decade in the Center, at a tine
when peopl e were questioning whether this was the

m ssion of the agency in the begi nning.

We devel oped dat abases and then predictive
tools that are used by the industry--by the
pharmaceutical industry--nore and nore to inprove
the | ead candidate selection. And the question
was: why should the agency supply industry with
better tools to select |ead candidates? Well, it's
in our interest that they devel op | ead candi dates
that have fewer toxicology or safety problens.
Because when they cone to us, in the review process
and submi ssions, they can said right through with
very few issues. Qherw se, they'd bog down the
system And we have multiple review cycles, and

there are issues to be addressed. And it woul d be
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wonderful if they could just slide through

And so also to facilitate the reiew
process internally, by having reviewers having a
rapid access to information that is usable for

"deci sion support,” we call information; that they
can use to nake judgnments on a day-to-day basis.
And we hope that also this could reduce testing;
reduce the use of animals. And al so encourage

i ndustry--software conpani es--to get into the

busi ness of devel opi ng predictive nodeling tools.

[Slide.]

And we see this three-di nensional diagram
for the Critical Path. WII, the conputationa
predi ctive approaches are identified in tw of the
three pathways. And so we feel we're right in step
with what the future goals of the agency are.

[Slide.]

What have we acconplished al ready? Well,
again, we do two things: databases and predictive
model ing. And this sort of summarizes sone of the

acconpl i shnents; the first being we've devel oped

predictive software for predicting rodent

file:////[Tiffanie/C/Dummy/1019PHAR.TXT (121 of 453) [11/3/2004 10:59:43 AM]



file:/lllITiffanie/C/Dummy/1019PHAR.TXT

carcinogenicity, for exanple, based on the conpound

structure. 1t's being used by the pharmaceutica
conpanies. It's distributed by small software
vendor s

We are al so--obviously, we cannot screen
i ndustry's conmpounds in the agency. That woul d be
a conflict of interest. But our software is being
used. W have an Interagency Agreenment with
Nl H--NIH has a drug devel opnent program -we have a
contract with NTH. N H sends us conpounds t hat
they're screening in their drug devel opnent program
for treating addiction. And so we are, in our own
way, practicing what we preach, in terns of using
our software in lead selection in drug devel opnent.

We al so--software i s being used--and we
lay a consulting role, within the Center, for
eval uati ng contam nants and degradants in new drug
products and general drugs, to deternmine--to
qualify them and determine linits. So we fee
that our software could have nuch nore application
in that realm

And deci si on support for review divisions.
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We col | aborate very closely with the Center for
Food Safety. And, in fact, we're training their
scientists, and have shared our software with them
and they're using our carcinogenicity predictive
software to screen food contact substances. Because
they're worki ng under the new FDAMA rul es that
pl ace the burden on the agency; in other words, the
agency has to, within 120 days, deci de whet her
there is a risk. The agency has to give cause why
a substance is arisk. It's a reverse of sort of
what drugs are.

So in order to neet those kinds of
deadl ines, they had to go to predictive nodeling to
ascertain whether there's a potential risk of a
food contact substance--within 120 days.

EPA is | ooking at our--and we work with
them And the software also can be used in
deci di ng whet her we have a data set that is
adequat e; whether there are research gaps that need
to be filled.

[Slide.]

So we tal k about the FDA i nfornmation. W
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get subm ssions, we review them There's an
approval process, and then the post-approva
process. W extract information fromthis process.
We extract proprietary toxicology data,
non-proprietary toxicology and clinical data. And
we build proprietary and non-proprietary databases,
so we can keep information that can be shared with
the public through Freedom of I|nformation and
information that will not be shared--or cannot be
shared legally--into two different databases

And we use these databases for a variety
of functions: for guidance devel opnent, for
nmodel i ng. And al so for decision support fo the
review, and also it feeds back on industry, because
much of this information can be shared with the
public, because it's under the Freedom of
I nformation Act.

[Slide.]

We have |leveraging initiatives in both
realns. We |everage to get support fromoutside to
hel p us devel op databases, so that we don't rely

entirely just on FDA funding.
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And the objectives are to creat specific
dat abases--endpoi nt specific. They could be nouse
studies, three nonth, 90-day studies, one year
studi es; the toxicol ogy databases that people are
interested in.

These database initiatives are funded and
supported through CRADAs and ot her nechani sns. W
have a CRADA with MDL Information Systens, which is
a part of Reed El sevier publishing conpany. They
are interesting in building a large infornation
system and so they're hel ping, supporting, our
effort. W have CRADAs in the works with Leadscope
that has a wonderful platformfor searching
toxi col ogy data. And also we have a CRADA in
process with LHASA Limted, in England--University
of Leeds in England--that has a system al so--an
interest in these kinds of databases.

What we--our databases are
constructed--the center of our database is the
chem cal structure. It is a chemical-structure
based database. And the structure is in digital

formso that it can be teased--it's a
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chemoi nformati c database. And the digital formis
called the .nmol-file structure, and it's a conmon
structure used in industry for over a decade. So
the chenical structure, as well as the nane is the
center search point.

And then once you have a structure that's
in digital form you can not only ask a sinple

question about, "Can | find substance x," but you
can al so query and ask whether--"1'd like to know
everything--all the conpounds that are like it."
And that's such a powerful tool--regulatory
tool--that | think is another--puts us in another
di mensi on.

It's not that | want--"Tell me about
acet am nophen," but | want to know conpounds that
are 90 percent |ike acetamnm nophen in a data set.
And we're able to do that now-really easily--with
the system

So once we have this system then we tie
i n--the databases are linked to this search engine.

We have our clinical databases that we

nmodel - - post - mar keti ng adverse event reporting
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system and al so the tox databases. And we use al
this--what we're really interested in is nodeling;
conput ational predictive toxicol ogy.

And the sources of that data on these
dat abases conme fromreviews. W extract
information fromthe regul atory reviews and from
ot her dat abases.

[Slide.]

So, now, getting into our nodeling
operation, we transformthe data. W supply the
chem cal structure data, and our coll aborators and
software conpani es supply the software. And we
work with themon an iterative basis to inprove and
make these things work, and devel op software for
t hese endpoi nts.

We've also, | think, are probably the
first group that have devel oped a way of using
chemical structure to predict dose. And so we have
a paradi gm for predicting what the naxi mum daily
dose of a conmpound m ght be in humans, within a
statistical, obviously, error bar, in humans.

So, currently, in our prediction
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departnent, you m ght say, we have access to five
or six different platforns. And they represent
very different algorithnms. And this is the
poi nt we want to have interactions with software
compani es that have approaches that are different
fromone another. And then we eval uate and work
with themto try to devel op nodel s, using our data
sets.

So we have two CRADAs on board right now,
with multi-case and M) (SAR, and we have others in
the works. And we al so have interactions with
ot her prediction approaches fromthe statistical

[Slide.]

In terms of the nodels that we're working
on now, the objective is to nodel every single test
that's required for drug approval. And so we
started with carcinogenicity, because that was the
nost--the highest profile, in terns of preclinica
requirenent; and teratol ogy woul d be next. These
are endpoints that cannot be simulated in clinica
trials; nmutagenicity, gene tox--all these are

nmodel s, either have been created or are in the
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process of being created and bei ng worked on.

We're also attenpting to nodel human
data--the adverse event reporting system
post - marketing human data. This is an enornously
difficult data set; very dirty data set, but it's
enornous, in terms of its size.

[Slide.]

And we have had sonme success, prelininary
nodel i ng, of hepatic effects, cardiac effects,
renal and bl adder, and inmmunol ogi cal effects in
humans. These are still works in progress, but we
have nade progress

And in terns of the dose related
endpoi nts, we have nade really good progress. W
were surprised, ourselves, because we didn't really
think this would work. We've been able to
successful ly nodel the human Maxi mum Recomrended
Dai |y Dose--you know, that's the dose on the bottle
when you get your drug. It says "Don't take nore
than 10 mlligrans a day for an adult. Well, we
nodel ed that, because that comes fromclinica

trial data. That is really human data. And it
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represents an enornous scale--1 don't want to get
into it--but it's Iike an eight-block scal e of
doses, and we have 1, 300 pharnmaceuticals that are
either--that we've nodel ed, in our database. And
we were able to successfully nodel this--and I’
get back to that in a nonent.

[Slide.]

The ot her question that came up was
proprietary data and sharing industry data. It
woul d be nice to get their data, especially in
areas that we know the industry has a great deal of
experience in, like gene tox data. Right now we
can't have access to data that was not in
subm ssions. And so we need a way of doing this.
Chenoi nformatics gives you a way of at |east
getting there partially. W're able to share the
results by not disclosing the structure and nane of
a conpound. You can disclose the results, but you
say "What good is disclosing results, or using the
results, wi thout knowi ng where they cane fron®"
Wel |, you can use descriptors--chenca

descriptors--that can be used in nodeling, but

file:////[Tiffanie/C/Dummy/1019PHAR.TXT (130 of 453) [11/3/2004 10:59:43 AM]

130



file:/lllITiffanie/C/Dummy/1019PHAR.TXT

131
cannot be used to unanbi guously reconstruct the
mol ecul ar structure. But they contain enough
information to nodel

And so you're sort of at |east halfway
there. You can share sone information that can be
used in nodeling. And so this is a feasible
approach and, in fact, it's already being
acconpl i shed--legally. [It's gone through our
| egal --our staff at the agency and it's
i ncorporated in some of these softwares

[Slide.]

And this is an exanple. This is 74 MDL
(SAR descriptors for the conmpound met hylthi ouracil.
Now, these descriptors are used in nodeling, and
ocntain a great deal of scientific information, in
terns of nodeling. But all of these descriptors
wi || not unanbi guously recreate the structure of
met hyl t hi ouraci |, because there's a | ot m ssing.
It's like a pixel pictures. You know, you have a
phot ograph--a digital photograph--if you' ve only
got 70 pixels, you'll get a rough picture of what

it is, but you won't knowit's your uncle. It's
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just a person--you know. But if you had 10, 000
pi xel s, you'd know exactly who it is. It's the
sanme idea. So you can share this crude image

[Slide.]

Getting back to nodeling the human maxi mum
daily dose--at present, we have to go through many
steps to arrive at a starting, Phase |I clinica
starting dose, in a drug that's never been into nman
for the first tine. W start wth ani nmal
studi es--multiple dose studies in nultiple species.
So already that's a lot of cost. Then you estimate
the no-effect level--has to be estimated fromthis.
Then you have to deci de which species is closed to
man by | ooking at the ADME and, you know,
met abol i sm and everything. And then you have to
convert that to a human equival ent dose using
allonetric scaling. And then, on top of that, you
use a little--the uncertainty factors, dealing for
i nter-species extrapolations--finally come up with
a dose that you might try for your first dose in
human--in clinical trials.

Well, if you could nodel, on the basis of
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structure, the maxi mum recomended daily dose, you
get a predicted dose in humans--because that's
human data. You take one-tenth, or one-hundredth
of that, just to be on the safe side, and you have
a dose.

And what's the benefit? There's no
testing in animals. There's no | ab studies.
There's no inter-species extrapol ati on, because
you' re using human data. And we think it's nore
accurate, because aninmal studies don't predict
whet her a drug is going to cause nausea, dizziness,
cognitive dysfunction. Animals can't tell you
that. But yet that appears in labeling for old
drugs all the tinme.

So we feel that this is a good approach
Everyone acknow edges that the estinmation of the
first dose in clinical trials is a bad--but it's
the only thing we know how to do. So this has got
to be better, because it's better than nothing.
You know, because right now what we're doing is a
very crude approxi mation.

[Slide.]
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What's anot her application? And--in
concl usi on--the two-year rodent carcinogenicity
study--in nouse and rat. It costs $2 mllion. It
takes at least three years to do. And there's
al ways controversy about the outcomes of these.

Yet it has an enornous effect on the drug's
mar ket ability.

Is it necessary to do these studies for
all drugs now? Can conputational nethods repl ace
sone of then? |'mnot saying we're getting rid of
all testing. But if we know a | ot about a
particul ar conpound, based on the experience of the
past, perhaps with predictive nodeling there nmay be
a subset of conpounds in which we don't have to
test as vigorously. And those which we know very
little about--and the conputer can tell you that;
that the conpound is not covered in the | earning
set, and therefore you better do all the studies.

But if a compound is another--you know,
anti hi stam ne, maybe there's a | esser path because
a structure that's so well represented in the data

set, that it's sort of silly to keep testing it
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over again, just to nmeet a regulatory requirenent.

So we're hoping that this woul d reduce
unnecessary testing and put the resources where
they're needed; testing things that we really don't
know anyt hi ng about, and that are new-that are
real |y new conpounds.

[Slide.]

So the chall enges for accepting predictive
nodel i ng: we need accurate, validated--and that's
al ways--you know, what we nean by "validation" is
al ways arguable. But we need to devel op that.
That's part of our m ssion.

St andar di zati on of software; experience
and training--it's not sonething that's going to go
on a reviewer's desktop ever, because it requires
interpretation. It's a really special skill

We need nore dat abases; adequate sharing
of proprietary information; the bigger the
dat abase, the better. But we need, also,
regul atory mangers and scientists that are willing
to consider new ideas--consider; don't have to

adopt - -consi der. That makes a big--you know, opens
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the door for innovation.

And then the ned for an objective
apprai sal of current nmethods. |It's the enperor's
clothes. How good, really, is what we're doing
now? And that is sonething that's painful, but
it's sonething that needs to be done. Conpared to
what? |s it better, worse--conpared to what?

[Slide.]

I n PhRVA 2005 neeting that occurred
several years ago--and | think it was very
farsi ghted--Price Waterhouse Coopers had a
paradigm And they said, "R ght now you have
primary sciences: the |ab-based, patients--you
know, clinical trials; and the secondary is the
conputational --what the call "e-R&D'--that there
will be a transition where they'll reverse from
primary to secondary. And the primary science
maybe in the next generation, will be the nodeling
and predictive science, and the |ab and clinical
will be the confirmatory science.

So, with that, I'll end ny talk. W' ve

publ i shed nuch of what we've done. A lot of it is
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in press right now W have a web site: our
maxi mum r ecomrended daily dose database is on our
website, and a | ot of people are working with it,
and we're happy to say that they're getting the
same results--which was nice

And 1'Il end ny talk here.

CHAI RVAN KIBBE: i'll take the prerogative
of the Chair and ask the first question. And then
we'll get rolling.

Your dat abase | ooks wonderful when you're
dealing with toxicity. Have you al so done a
simlar thing with clinical effectiveness, or
utility, of conmpounds? Some way of |ooking at the
structure, and then | ooking at the effect, and
being able to predict how effective one structure
is relative to another?

And then follow up with that--if that's
true, can we plug into the opposite end of your
program and go back the other way, and just bypass
drug di scovery?

[ Laughter.]

DR CONTRERA: [Laughs.] Well--no fair.
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I"lI'l start with the last one--but you'll be only
di scoveri ng what we already know. There may be--

CHAI RVAN KI BBE: But | was thinking of
plugging in different parameters--

DR. CONTRERA:  Yeah.

CHAI RVAN Kl BBE: --in the toxicity and
outcone: |ower toxicity, higher efficacy--

DR. CONTRERA: Ch, yes. Yes.

CHAI RVAN Kl BBE: --and then go backwards.

DR. CONTRERA: Yes, that's possible.

CHAI RVAN KI BBE:  Thank you

DR CONTRERA: But getting back to
efficacy--yes. |In fact--1 mean, industry is using
it as an efficacy tool all the tine. That wasn't
our mission. But potentially--certainly
applicable. And sonetinmes we stunble on those
things. But that isn't our mssion

And you know where research--we've got
four people in this unit. And then we have
contractors. And then we get students. So we're a
small, tight unit. And you have to be very

focused, in ternms of your priorities, and doing
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what is feasible first, and | ess--and so we didn't
get into efficacy. No.
CHAI RVAN KI BBE: Who have | got down here?

I'"ve got everybody on the right side.

So we'll start it at the end, and work our
way down.

Go ahead.

DR. SELASSIE: Ckay. | have a couple of

questions for you.

First of all, with your database, you have
i n-house data that you're generating for your
t oxi col ogy?

DR. CONTRERA:  Yes.

DR. SELASSIE: Do you ever go to the
literature and get information fromit?

DR. CONTRERA: Yes. Actually, that could
be a much nore conplicated slide. But we mne
everything. W mine other databases; the NIH
dat abases; literature. And, in fact, we're
usi ng--we're using our CRADA with MDL--because ML
owns al nost every journal in the world

now-practically. Elsevier owns al nost everything.
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And so--and they have access to data that's
enor nous.

So, using the leverage with a publishing
conpany, we have a pipeline nowto the literature.
Yes.

DR SELASSIE: GCkay. | have another
quest i on.

DR. CONTRERA: Yes.

DR SELASSIE: Wen you're inputting the
structures, do you all ever use the SM LES
not ati on?

DR CONTRERA: Yes, we use SMLES. There
is some anbiguity. |In fact, the software will use
ei ther one.

But, the .nol file--you know, you could
add a lot nore: three-dimensional conmponents and
other--you know, .nol file has the capability of
doing a lot nore than SMLE. But the software wll
run on both--both systens.

DR. SELASSIE: GCkay. And noticed, in
usi ng your descriptors, or using the e-state

di scriptors--
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DR. CONTRERA: Yes, e-state.

DR. SELASSIE: Do you ever use log P in
there? For partition coefficient?

DR. CONTRERA: Ch, yes--log P is part of
the MBL QSAR package. It's also part of the MCASE
package

For carcinogenicity--1 will be frank--for
carcinogenicity predictions, log P doesn't have any
role at all. W took it out because it didn't do
anything. It didn't help.

CHAI RVAN KI BBE:  Jur gen?

DR VENITZ: Yes, | wanted to conmmend you
for your efforts. GObviously, this is exactly where
the FDA can sonething contribute that nobody el se
can- -

DR. CONTRERA:  Yes.

DR. VEN TZ: --because you're in the
possession of all this proprietary piece of
i nformati on, you can perform neta anal ysis using
qualitative methods.

A couple of coments: the first

one--right now toxicity is your main endpoint.
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DR. CONTRERA: Right.

DR. VENITZ: You're |looking for predicting
toxicity--

DR. CONTRERA: Right.

DR. VENITZ: --or doses. You mght also
want to use simlar nethods to predict
bi ophar maceuti cal characteristics, such as
bi oavail ability, nmetabolic stability, perneability.

DR. CONTRERA: Yes.

DR VEN TZ: Because, | nean, in the sense
of the Critical Path method, where you're trying to
screen out, in silico, potentially bad candi dates--

DR. CONTRERA: Right.

DR VENI TZ: --that's, | think, nunber
one or nunber two on the list why drugs fail. They
don't get absorbed, or they get netabolized.

DR. CONTRERA: Yes, right.

DR VENITZ: So that if you wanted to use
your resources, other than toxicology, that would
be one thing to do.

DR CONTRERA: Right.

DR. VENI TZ: The second conment is maybe a
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little less--or nore farfetched, | guess: and that
is to look at things |ike biosimnulations, that
don't use enpiric nodels but, rather, nechanistic
nodel s to predict what m ght happen with new
chemicals. 1In other words, you're trying to mmc
physi ol ogy--and, again, | think is think this is
still in the infancy, in ternms of predicting
certain kinds of--

DR CONTRERA: Right.

DR. VEN TZ: --toxicity. But it nmay cone
in handy, in addition to those nore statistica
enpiric predictive nodel s.

DR. CONTRERA:  Well, in ternms of your |ast
point, with the mechanistic data, that's why we
have a coll aboration with University of Leeds in
Engl and. Because they have an enornmous anount of
experience with human expert rule-building, and
LHASA Ltd. And they have a--their Derek programis
used all over Europe for predictive nodeling, and
that's based on getting data and trying to--and a
human conmittee com ng up wi th nechanistisc rules,

based on--and so--but we felt that was out of our
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expertise, but it was way--it was exactly what

they're doing. And that's why we're devel oping a

CRADA with that group. Because they are probably

one of the best, in ternms of taking statistica

nmodel i ng- - Bayesi an nodel i ng--and teasi ng out

rul es--nechani stic rules.

And in terms of the ADME-- of
bi oavai |l ability--you know, Dr. Hussain has al ready
brought that up as a wave of the future, and we
actual ly had discussions with Sinulations Plus, and
Ray Bol ger, to get into that.

But we're going to do that with those
peopl e--wi t hin our group--that have expertise in
that area.

My group is really, nostly toxicologists
and chem sts. So now we've got--and we don't just
leap into a new area until we devel op alliances
with people that are experts in another field.

DR VENI TZ: One--can | nake one | ast
comrent ?

CHAI RVAN KI BBE: Go ahead

DR VENITZ: It's not related to chem stry
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as much as | ooking at bionmarkers; and that is

rel ati ng bi omarkers to outcones--either
pre-clinical or clinical outcones, where you could
use simlar methods to--

DR. CONTRERA: Yes, | think it can be.
This is--you know, this is in its infancy, but I
think it's an enmerging science. |It's great. It's
real ly expl odi ng.

CHAI RVMAN KIBBE: Dr. Koch?

DR. KOCH. | just wanted to coment that
think it's a very inpressive approach. WII there
be a followup, in terns of using this type of data
as a way to enhance new drug discovery, or sone
exanpl es when somnet hing sonme together? O is there
a possibility that it actually raises the bar on
new drug discovery, because of predictions?

Maybe a suggestion--unl ess you' ve al ready
done it--nmaybe tie in with what Art has
suggested--but if you put into that nodel sone
al r eady- approved past generation
phar maceuti cal s-- maybe sone sinple things--

DR. CONTRERA: Yes.
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DR, KOCH: --1i ke acetam nophen or
aspirin or some steroids--and see how you woul d
have predicted their--

DR. CONTRERA: Sure.

DR. KOCH: --present day efficacy.

DR CONTRERA: Sure. Sure. To sone
extent that's part of what we do--what we call our
i nternal validation, where you take conpounds out
of the system then you have the system predict
them -and not only predict them but then show you
what clusters of conpounds that were in the
dat abase it used to make the judgnent of whether it
was goi ng to be carcinogenic or not.

And, actually, that's the nost, | think,
enlightening tool, in terns of the scientists.
Really, it's an interface. What we're tryign to do
i s devel op an automated expert. You know, when you
go to an expert, what does an expert do? He says
he thinks--he has a good deal of experience, and he
says, "You know, |'ve seen that before in ny years
of experience." And also, he goes to the

literature, and he--and so all we're trying to do
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is, to sone extent, automate that, speed up that
process.

We're still going to have the human
interface, but people are so--you know, get a
little bit suspicious of the machine, but we're
asking the machine to do what we ask our hunman
experts to do. But maybe it can do it alittle bit
more thoroughly, you know. But you still have to
eval uate the output of the nachine.

So one thing is good about many of the
softwares is that you get the basis for the
conclusion. And then you can judge and say, you
know, "This doesn't nake sense. It says it's
carcinogenic, but the top 10--the compounds that it
nodel ed in the cluster of conpounds that it used to
make the nodel, none of themare--"--you know. So
you say, "This is junk. There's sonething wong."

So you still--so you need good trained
operators to be able to interpret.

CHAI RVAN KI BBE:  Ken?

DR MORRIS: Yes, thanks. This is really

a nice presentation. | think it's pretty exciting.
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The first thing an expert tells you, of
course, is their rate--by the way.

[ Laughter.]

My question actually deals nore with
mayabe what will be in the future, | guess, because
at least as | understand fromthe presentation,
that your descriptors are all based on the
nmol ecul ar structure.

DR. CONTRERA: Yes.

MORRI'S:  And then responses--

CONTRERA:  Ri ght .

3 3 3

MORRI S: --which is the typical SAR
appr oach.

I guess--and we were tal king about this at
breakfast this norning--the thing that sort of
conmes to nmind is the opportunity--or is there an
opportunity, | guess is the question--to use the
targets--that is the receptors or whatever it is
that stinmulates it, and do a nore--what would be a
more traditional, | guess, nolecul ar sinulations
approach to actually backing into--the reason the

rational drug design in many senses didn't neet its
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promni se was because of the statistics, as well as
the lack of know edge of efficacy; whereas here,
your sane dat abase should give you significantly
nmore data--if you can identify the targets, and if
there's--

DR CONTRERA: The targets aren't
necessarily well-defined. And there are better
| aboratories than us out there that are doing
target, you know-nodeling targets. And in the
pharmaceutical industry, that is their donain

And what we wanted to do is what no one
el se was doi ng.

DR. MORRI'S: There are people nodeling
targets?

DR CONTRERA: Ch, yeah. Yeah. They have
t hree-di nensi onal nodeling of receptor targets in
order to devel op drug nol ecul es- -

DR MORRIS: Onh, no, no, no--1 don't mean
to devel op drug nol ecul es.

DR. CONTRERA: Ch, okay.

DR MORRI'S: | nean, to use the database--

DR. CONTRERA: Yes?
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DR. MORRI S: --with targets, particularly
if you have structures for the targets--

DR CONTRERA: yes.

DR. MORRI S: --to be able to go back and
calibrate this. Because the problemwth the
peopl e that you're tal king about, and the problem
they face every day is the vagaries in their force
fields, as well as sone of the other tools they
use.

So, with this as an anchor, so that you
actually have the data with which you coul d
calibrate those in a sort of senmi-enpirica
fashi on- -

DR. CONTRERA: Yes, that may--

DR, MORRI S: --it seens like you'd have a
big | eg up.

DR. CONTRERA: Yes, maybe there would be a
conpl enent ary--you know- -

DR MRRIS: Yes--no, | don't think--1'm
not saying you shoul d- -

DR. CONTRERA: --yes, we stayed away from

that type of--but you're right. Yes.
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CHAI RVAN KI BBE: Pat, do you have
anyt hi ng?

DR DeLUCA: Just--certainly inpressive,
what you're doing. And | guess |I'm wondering about
applying it to the product devel opment part of drug
devel opnment, in that once sonething is, you know,
di scovered--knowing it's a weak base, or a weak
aci de, knowi ng the PKA, solubility--some of those
paraneters that can be plugged into the database
that would then a lot right in the formulation
aspects--is there a salt form if you' re | ooking
for a higher concentration that you may not--is not
soluble in the form the weak base; what salt form
m ght be perforned, a drug nade?

So if the database can help in that

product devel opnent schene, to | ook at formul ation

aspects, | think that would be very hel pful
DR CONTRERA: Right. | think,
again--that's sonmething we got involved in--1 think

we get involved with, because | knowit's a big
problem for industry. 1t's one of the reasons why

drugs fail, in terns of bioavailability and
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solubility.

CHAI RVAN KI BBE: Najer--we're working our
way around the table. So I don't want to--

DR SI NGPURWALLA:  Well, this is not a
criticismof you--[laughs]--but it's a criticism of
the Price Waterhouse Coopers slide that you put up

DR CONTRERA: Yeah?

DR SI NGPURWALLA: | think that slide is
very misleading. And |I'd be very reluctant to put
it up. And it's because of a slide like that that
our Chairman raised the question that he raised.

The slide seens to give the inpression
that conputers are going to address these issues,
and it's going to make the primary science
secondary. Now, the reason why | take objection to
this is because of the followi ng: that any
nmodel - bui | di ng endeavor involves three el ements.

El ement nunber one is the basic science--that's the
physics, the chenistry, the pharnmacy--whatever have
you. The second thing it involves is data, if

available. And the third thing it involves is the

judgrment of the scientist--even in pure theoretica
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physics, the judgnent of the scientist plays a very
i mportant role.

So, what the conputer--and then, there is
a theory, which helps you put all these together.
So there are two theories: there is the theory of
the science, and the theory of the fusion--howto
put all these things together. And the conputer's
role is sinply to facilitate the putting these
three all together.

So | think one should be very careful in
trying to highlight the role of the computer here.
There is a parallel in what you're doing, and what
is done el sewhere, in the context of nuclear
weapons. Simlar problens are faced.

DR. CONTRERA: Sure.

DR SI NGPURWALLA:  We can't tal k much
about them but | think you may want to | ook at
what else is going on in that area, and downpl ay
the role of computers, and not use this Price
Wat er house Coopers slide, because obviously they
are a consulting firm and they' re going to push

conput ers
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DR. CONTRERA: Well, | don't know -they
al so are--1 imagine, are involved in all kind of
research beside conputer research. They do
everything. They just | ook at markets in general

But - -and maybe there's--calling it
"primary" and "secondary" science, people that are
| ab- based woul d say, "Ch, you've nade ne a
secondary citizen" kind of thing. And you can
change the term

Al we're saying, that the enphasis is
goi gn to change. There's going to be nore emphasis
on trying to nodel and predict; before you spend a
| ot of npbney on an experinent you better nake sure
the experiment's worth doing--or it hasn't been
done before. And that's what we've been wasting
money for a generation.

CHAI RVAN KI BBE:  Marvin Meyer?

DR. MEYER Have you had any successes
yet, where the conputer and the software predicted
no toxicity, and the agency therefore did not
require certain toxicological testing? And

assune the answer is "No, we haven't."
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DR. CONTRERA: Wé- -

DR. MEYER  How cl ose are you to that?

DR. CONTRERA: No, we haven't applied it
that we. We're very careful about saying
that--we're not using this to make a regul atory
decision. This is a decision support.

DR. MEYER  But you coul d.

DR. CONTRERA: But down the road maybe it
will be. But right now we're not there yet--by any
means there yet.

But right now, it's being used nore and
nore heavily by the pharmaceutical industry, in
terns of their screening process. That's where the
big role is.

And, you know, it's just like--1 don't
know if you're fanmiliar w th--but when Bruce Anes
came out with the Anmes test--you know-for
nmut agenicity, all of a sudden everyone started
using it. It was an easy test. It was relatively
i nexpensive. The drug conpanies started nass
screening of all the conpounds. And before you

know it--you know, we don't get Anes-positives
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anynore in the agency. Wereas we used to get
Ames-positive tests that were conpounds. They're
gone. So that tells you that a testing paradi gm
coul d have a big effect.

And so these prograns that predict
carcinogenicity will filter out those rodent
carci nogens that are really--mjor rodent
carcinogens will disappear. And eventually people
are going to say, "You know, we've been doing this
test. W never get nuch positive anynore. You
think we should--"--that's where | want it to go
It won't happen by fiat, it's going to happen
by--but it's going to happen, you know.

CHAI RVAN KI BBE:  Judy has a quick one.

DR BOEHLERT: Yes, Judy has a quick
one--goi ng out of order

When adverse drug experience reports comne
into the agency, is anybody goi ng back to your
dat abase and saying, "Could this have been
predicted? Does it look like this is real? O
could this be a fluke?"--you know. "I wouldn't

expect it for this nolecule."
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DR. CONTRERA: They do. Actually, they do
come to us. They cone to us a great deal when
there's anbiguity--in test data, and they can go
ei ther way; you know, there's sone slight positives
in one test, it's like negatives on the other. And
they'll use it sonetines, again, to try to cone in
and wei gh on one side or the other. And that's
what we call "decision support.”
It happens a great deal in the
contami nants and degradants area. Now, a conpound
comes up really late in devel opment--all of a
sudden they scale up, and there it's over Xx-percent
that the ICH level, and a conpany said, "Ch, it's
harm ess--"--you know. And we say, "I don't know.
You' ve got to lower it."
And then what usual ly happens--because
was a reviewer for 10 years, and | was a team
| eader during that period of time. So | sort of
came up fromthe review ranks. And many tines a
chem st woul d come running to ne and say, "OCh,
we' ve got to do sonething about--tell ne everything

you can do, as a pharmtox. Wat is it? And is it
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bad?" And | said, "How do | know?"--you know.

And, you know, you look at it and you say,
"Well, is it like something that's real bad?" And
then you'll tell the conpany that they have to do a

tet, because you' ve got to close the regulatory

loop. 1'd say, "Ch, do a two-week rodent study,
and if it's clean you can go on." "And do an Anmes
test.” If it doesn't show a positive, then they

coul d probably go with over 2 percent.

Now, that's an answer, but the chances of
getting any positive toxicity in a two-week study
is zero to none. And they've already done an Anes
test probably, so you do it again.

So what |'mtrying to do is have a
rational basis for regulation, where you go to the
conmput er, where you do a predictive nodel; the
nmodel gives you 20 compounds that are 90 percent
sinilar, and what their regulatory or testing

history is. Now, you bring that to a reviewer and

you say, "You know, | think there nmay be a probl em
because this conpound is like a teratogen. It's 90
percent sinilar to a known teratogen." So now you
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can go to the conpany and say, "Look, either you

can reduce it, because we have reason to believe,

based on the literature, that it's close to

teratogen. But if you don't think it is, do

a--"--now | can tell you exactly which test to do.
"Do a segnent 2 teratogenic study. And if it's
negative, you're clear." O reduce the |evel.

But | think that's a rational basis of

regul ati on.

CHAI RVAN KIBBE: W need to start to cl ose

this up. So--because we've been having lots of fun

with this talk.
[ Laught er.]
CGo ahead.
DR KARO kay. | havea comment,

then two questi ons.

First, | would take exception to something
that you said early on, that we're still using

toxicity tests from50 years ago. You know, as a

toxi col ogi st, we've made a | ot of progress.
DR CONTRERA:  Sure.

DR. KARO And there are sone new
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tests--especially in sensitization; that we're not
using the old tests.

The other is that with @SAR, the quality
of the database is absolutely essential to know.
How do you evaluate the quality of the various
dat abases that you're using?

And, secondly, you nentioned validation
And that is, you know, critical. |If you have a
human dat abase, how do you validate the predictions
fromthe human dat abase?

DR. CONTRERA: Well, hunan dat abase
validation is probably the--that's the nost
difficult. And we're not sure yet how to best
validate that. W're right nowtrying to devl eop
nodel s that are stable, and we validate those by
| ooking at the cluster of conpounds on which the
deci sion was based to see if a human expert woul d
agree that they did represent aspects of the test
conpound that nade sense--you know?

In terms of data quality, that's always a
problem And that's why we try to rely on data

that's already been screened by conmittee. |In the
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case of--that's why--and one of the good things
about carcinogenicity data is that we have a
carcinogenicity assessnent comittee within the
agency. And the conmmittee neets and deci des on
what the study said. Because there's a |ot of
anbiguity within the studies. And so we base it on
the calls of the CAC cormittee--calls in our files,
goi ng back many years.

And in terms of other databases, we try to
base it on committee-based data sets--you know.
Teratol ogy--the tera agonist--there's a | ot of
organi zations that have al ready, you know, reviewed
a lot of this data and have published it.

But often, you know-that is always a
problemwith data mning. And ny bottomline is to
predict a performance. Because if there's really a
lot of junk in the database, predictive of
performance will go down. But if the data set has
good predictive perfornmance, then you have
somewhat - -

DR KARO It's primarily prediction?

DR. CONTRERA: Yes, the predictive--and
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how we validate, we do it two ways. W keep
compounds out. They're never in the |earning
set--to use later, to see how well it predicts.
And al so we take conpounds out of the data set a
little out of time--

DR KARO Right.

DR. CONTRERA: --nmodel and then, you
know-whi ch is the traditional way QSAR people do
it.

DR. KARO Let ne share and experience

DR. CONTRERA: Yes.

DR. KARO | devel oped a nodel for skin
irritation, using a human dat abase- -

DR. CONTRERA:  Yeah.

DR. KARO --that, using this interna
validation, was at 90 percent predictive.

DR. CONTRERA:  Yeah.

DR KARO W then went and tested it on
humans, and it was |ike 30 percent predictive.

DR. CONTRERA: Right. And that's what
we' ve always been afraid of. And that's why we use

external validations a lot. And that involves--the
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best external validations come from-in areas where
there's a |l ot of data--you know? But npost of the
time people try to put all the data they can find
into the nodel, and then you have nothing to test
it with--you know?

But because we're in the agency, conpounds
keep coming in. So we stopped collecting at a
certain point for the database, so we have 1, 200
conpounds. W wait two weeks--or a year--we'l]l
have 24 new carcinogenicity studies. So we'll test
it against those, you know. And they represent new
drugs.

And so that's the best sort of real-world
kind of testing that we try to do.

DR. KARO And then you readjust the
nodel - -

DR. CONTRERA: Yeah. Yeah. And then we
go to the nodel. And so with our collaborators, we
tell themon a yearly basis, we have to give them
an updat ed, you know, software.

CHAI RVAN KI BBE: Nozer is going to get the

last word in--1 cant see it. And then we're going
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to have to nove on, or else we'll be here "til
m dni ght .

DR CONTRERA: Ckay.

CHAI RVAN KIBBE: You're doing a great job.
We're really enjoying it.

DR SI NGCPURWALLA:  Well, the coment is:
the new paradigm you said, is nodeling and
prediction. | would like to suggest that the new
par adi gm be fusing of information fromdierse
sources, so that you get good predictions.

DR. CONTRERA: Yes. Yes.

DR SI NGCPURWALLA: | think the focus
shoul d be changed.

DR. CONTRERA: Using it from everywhere
that you could possible find. And that's where
| everagi ng and col | aborations are essential. You
cannot do this alone. No one can.

CHAI RVAN KI BBE: Thank you. Okay, thank
you very nuch.

Kei t h?

DR VWEBBER. The next speaker is Dr. John

Simons, who is the Director of the Division of New
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Drug Chemistry I, in ONDC. And because we have to
start the open public hearing at 1:00, we may want
to consider saving the | ast speaker--Law ence
Yu--until after lunch, perhaps.

CHAI RVAN KI BBE: Ckay, thank you. John?

DR SI MMONS: Yes, how nuch time do
have?

CHAI RVAN KI BBE: John's slides are being
handed out as we speak. Don't go |ooking for them
You have one-and-a-half mlliseconds. But just go
ahead.

[ Laughter.]

DR SIMVONS: |'Il try to keep it as
focused as possible.

Ofice of New Drug Chemistry

DR SIMMONS: | guess, just a little
background. You know, the O fice of New Drug
Chemistry is really where--is the incubator for
this journey of change. And we'd |ike your
constructive comrents and your input, because we
are trying to change sone paradi gns, and that's not

al ways a cl ear path.
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[Slide.]

I just wanted to highlight four things
that I"'mgoing to talk about before | | eave. ne
is the Critical Path Initiative, and where we're
at--what our role is going to be; what our current
regul atory research is--and I'll explain that a
little bit nore as we get to it; then, as we | ook
to the risk-based initiatives, as a paradigmfor
review, and, lastly, what sone of our future goals
are going to be.

[Slide.]

Ajaz did a very good job of outlining the
basic Critical Path conponents. And, obviously,
where our biggest inpact is is on that |ower arrow.
We can certainly step in and help folks that are
devel opi ng beyond di scovery, but all the way up
through | arge-scare manufacturing, and that's going
to be our focus, | think

Li kewi se, if you | ook at
i ndustrialization, dowm at the bottom that's our
honme; that's where we feel nobst confortable. The

Ofice of New Drug Chemistry | ooks at small-scale
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production, manufacturing scal e-up, refinenment and
sel ection of specifications; and then, finally,
| arge scale. And after that, post-approval changes
and refinenent, once a product is up and running.

[Slide.]

now, as regulators, and as a regulatory
body, and as a person that's been involved in both
the research and revi ew and approval of drugs,
along this Critical Path, if you | ooke at sone of
the areas where we can have a large inpact, |I'd
like to draw your attention to the pre-1ND phases.
More and nore, successful conpani es are conpanies
that shorten their Critical Path by coming in and
talking with us, and neeting w th us.

There are invariably questions that can be
rai sed, discussed--scientific issues--that wll
shorten their journey. And we certainly encourage
peopl e to do that.

As you nove fruther down the clinica
devel opment, once the IND is submtted and the
phases start, certainly the end of Phase 2 neeting

is probably one of the nore Critical Paths al ong
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that Critical Path. And a firmthat is wise, a
firmthat would like to mnimze the amount of work
that's done over and above what's necessary, woul d
conme in to an end-of - phase neeting and neet with
all the disciplines--but certainly with CMC

Otentines | see, on a day-to-day basis,
of tentimes products that are exciting, that
compani es are trying to develop in a rapid fashion
O'tentines their devel opnent gets ahead of the
manufacturing. And | think this is an area where
firnms can come in and meet with us, pose questions;
we can give sonme guidance. And | think it hel ps
t hem

Anot her area would be prior to submitting
an appliation. There is no way that we can review
and approve a new drug application in a short
anount of tinme, unless we have interacted very
thoroughly and very intimately with firnms al ong
that path. And | think that's sonething that |
al ways enocourage people to do when | speak at
scientific neetings, and gatherings of the

regul ated i ndustry.
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Now, the OFfice of New Drug Chem stry al so
gets involved in research--usually initiating
research. And | have to be honest with you,
oftentimes it's very reactive; oftentines it's very
inefficient; and oftentimes it's very focused.

The O fice of Pharnaceutical Sciences has
had the foresight to ut in place a rapid-response
team which helps us in that venue. Wen you're
reviewi ng an application, or you' ve just reviewed
an application, or a problemhas arisen
post - approval , oftentimes we need to | ook at
scientific issues that the firns sinply no | onger
are interested in--or sinply aren't equipped to do,
or sinply refuse to do. And our rapid response
team has done a very nice job of being able to take
very focused regul atory projects, put theminto
pl ace as a research project, report back the
findings, and help us make a decision. And that's
sonet hing that we want to continue to do, but |
think we want to do it in a nore proactive way; in
a way that helps us anticipate, rather than be

reactive
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And that's one of the reasons we're here. |f you
drop down to that last point, | think-- we're
seeki ng your input, we're seeking your guidance.
This is a journey that we are enbarking on, and
think that's one of the strengths of a committee
like this, is to validate and direct.

[Slide.]

Just as an aside, you know we're currently
devel opi ng new paradi gns. The office is
reorgani zing. W've started a journey where, if
you | ook at chem stry, manufacturing and controls,
we are trying to balance CMand C. W' ve spent an
awful lot of time |ooking at the chem stry of
things, and now we're | ooking nore closely and the
manuf acturing and the control of that
manuf acturi ng--as an integral part of this process.

So that is a journey that we're not afraid
to take, but it will take sonme gui dance

We're also | ooking at a review focus:
what shoul d our review focus be? And we're also
| ooking at the research focus: how can the

research be focused to hel p us make regul atory
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decisions in a tinely way?

[Slide.]

Just to illustrate some of what |'ve been
giving you a prelude to: here are four topics that
have invol ved either regulatory or regulatory
research activities. And I'll give you sone
illustrations after |I walk through sonme of the
exanpl es.

Conj ugat ed estrogens--difficult problem
for us; conplex drug, mxture of actives, not
al ways consistent. W need to | ook at ways to
fully characterize and establish criteria for
phar maceuti cal equival ence. And we've gone to our
| aboratory research groups--we've got one in St
Louis and we've got one here in the netropolitan
D.C. area--that have been very hel pful in that
area. And I"Il illustrate that shortly.

Prussion Blue--very recent exanple of a
conmpound that was used as--is to be used as a
counter-terrorist measure; difficult problemto get
conpani es involved with. You know, these are

medi cati ons and count erneasures that nmay never be
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used, or may only be used in a catastrophic
condition. Conpanies are loath to do all the basic
research that are involved in devel opi ng those
products.

During the review of this product, we
| ooked to shorten the crticial path, and we
i nvol ved our rapid-response teamto | ook at
surrogates--in vitro surrogates--for binding of
this particular conpound. It's a ferric cyanide
conmpound--a conplex salt. It does a nice job of
bi ndi ng sone of the radioactive nuclides that are
around. And the conpany that was--the conpanies
that were involved in devel opi ng these products
certainly didn't havea | ot of information, or
clinical human experience to go on

There were issues about the binding
capacities, and what inpacted those binding
capacities. There were also issues of the rel ease
of free cyanide. What happens to these conmpounds
upon storage, or use; you know, do we generate
toxic--is the cure worse than the prevention

I nhal ati on products--another area where
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conparing products across products is not always
easy, and we invoked our research teams to | ook at:
how do we develop in vitro nethods to establish
phar maceuti cal equi val ence? How can we | ook at
particle size, spray pattern and chenical i maging
as techniques to help us cone up with standards by
whi ch we can eval uate these products?

And | astly--and nore of a gui dance
venue--we' re | ooki ng now at the marvel ous
conbi nation of drugs and devices. W're |ooking at
stents that are put in coronary arteries. W' ve
got a few on the market already. But in the
process of |ooking at athat it becane painfully
obvious to us that the roles that the Center for
Drugs and Center for Devices played, and how we
coul d interact, needed refinenent, needed focus,
and needed agreerment. And we're working feverishly
on sone joint guidances so that these products can
be approved in a nore tinely fashion

[Slide.]

| said | wanted to illustrate a few

i ssues. Conjugated estrogens--when we asked our
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research |l aboratories to get involved in these
products, we asked themto | ook at conpl ex--1ook at
a conplex mixture and tell us, in a systenmc way,
how we can actually neasure them

And the | aboratory out in St. Louis did
sonme narvel ous work using LC mass spec conbinations
to do just that. Here is a total ion chromatogram
of all the various components.

[Slide.]

And here are sone of the individua
identities of those particul ar conponents. And
they can be identified and quantitated. And that
hel ped us in focusing sonme of the questions that we
woul d, in turn, ask our innovator comnpanies
non-i nnovat or conpani es.

[Slide.]

Wth respect to the Prussian Bl ue issue,
this was an area that was not too fanmiliar to the
center. You know, Prussian Blue is an inorganic
therapeutic, and it's been a long tinme since we've
seen inorganic therapeutics in the agency.

We needed to have a better sense of what
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to do with things that were largely insoluable; how
to |l ook at those, how to evaluate those. So we
evoked the laboratory to take a | ook at them and
they gave us a very nice idea of what to expect
when we | ook at APlIs; what types of variations
could we see with time, as to binding; what are the
bat ch-to-batch variations--and, in fact, we saw
some. And it hel ped us focus sone of the issues
that were involved in the approval

[Slide.]

Li kewi se, this material can be dried.

And, as lots of inorganic salts, oftentines water
is trapped in the matrix--in various matrix hol es.
And the | evel of hydration can have a marked
difference on the ability to bind a nuclide.

[Slide.]

On to the issue of |ooking at inhalation
products. Qur |aboratory set up sone very nice
wor k that hel ped us focus what plune di nensions
mean to a product; or what spray pattern--how could
spray patterns be chemcally inaged so that we

coul d | ook, and conpare products across product

file:////ITiffanie/C/Dummy/1019PHAR.TXT (175 of 453) [11/3/2004 10:59:43 AM]



file:/lllITiffanie/C/Dummy/1019PHAR.TXT

lines to come up with sonme ocnsistent questions to
ask firmns.

[Slide.]

Now, |1'd like to move on to the risk-based
CMC revi ew paradigm and that's sonmething that's a
little different than what we've been doing in the
past. In the past we've relied largely on the
sci ence and the gui dance--and by "gui dance," | mean
gui dances that we oursel ves have witen, guidances
that have been witten by international bodies,
such as International Harnonization--1CH \W're
nmovi ng away fromthat paradigm W're tryign to
move fromrevi ew by gui dance, into review by
science and review by risk. And there are clearly
sone benefits.

To patients, the obvious ones are faster
approval of products, increased availability,
continued supply. For the FDA, obviously, there's
nmore product and process know edge; nore efficient
al l ocation of resources. |If we do risk-based
revi ew versus gui dance-based revi ew, where does

that |ead us? And obviously the one thing that
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probably is the intangible that is hard to
evaluate, and that is the increase in trust and
under st andi ng that occurs between conpani es that

are submtting new data to us, and the reviewers

and peopl e that approve those products. | think
that's an invaluable aspect. |f we keep things on
a risk and a science basis, | think it's much

easier to talk and come to concl usions.

[Slide.]

To industry, obviously it's nmore efficient
and sci ence-based inspections. Now that's an
interesting paradigm as well. Those of you who
are fromthe biologics venue have seen team
bi ol ogi cs, where reviewers and investigators go out
to sites. W' ve been exploring that in CDER for
smal | nol ecul es, but not nearly to any organi zed
fashion. And | think you will see that in the
future. And | think there's value to that.

There are faster and nore consi stent
reviews. |If the manufacturing and the science and
the chenmistry are |l ooked at in a nore bal anced

way--not only at headquarters, but also in the
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field, there's potential for reduced regul atory
bur den.

The issues of changes and nonconf or mance
requires |l ess FDA oversight, if you drawit to its
extreme. We can focus resources on critical issues
that way. W can make judgnents asto what's nore
i mportant.

And then there's flexibility on focus as
to what's to be done, rather than what can be done.
And | think Judy raised that issue. At some point
we have to tell people what we would |like to see,
and that's not always an easy issue to cone to an
agreenent on.

And, obviously, it also inproves
conmuni cation with the agency. You have to
communi cate with the agency if you want to use a
ri sk- based approach.

[Slide.]

One of the paradigns that our Center
Director, at the time--Janet Wodcock, who is now
up at the Conmm ssioner |level--raised the issue to

us was: Yyou know, how do we link quality
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attirbutes to clinical performance? How do we |ink
val ues and specifications to safety and efficacy?
And how do we |ink our inspectional process to
those sane issues. That's not always an easy line
in which to draw the dots.

[Slide.]

Under the new quality assessnent paradi gm
that we're currently | o9oking at, obviously
ri sk-based assessnent is high on the list; clinica
rel evance is high on the list; safety
considerations is high on the list.

The process capabilities are also high on
the list. At what point do process capabilities
becone a limting factor? At what point to process
capabilities give us a venue of guidance? One of
the problenms that often happens in rapid
devel opment of drugs is that firns don't have the
| uxury of naking | arge nunbers of batches of
things. And | think process capabilities can be
used both as a sword and it can also be used as a
guide. And | think we're | ooking toward that

par adi gm -t hat gui dance paradi gm
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The know edge gai ned from pharnaceutica
devel opment reports--you know, one of the wonderfu
things about ICHis that we're into this paradi gm
of sharing information and expl ai ni ng how you cane
to the conclusion that this was the optinmm
formul ation. And process devel opnent reports are a
window into that. And | think we would like to
utilize those better as compani es nmove into that
par adi gm

And then, obviously, the better
utilization of statistical methodol ogies.
Statistical proces control, | think, is a way of
the future. | think conpanies are inplenmenting it
in small ways now, but | don't think that firns
have had the | uxury of developing it on a |large
scal e--at least not the drug industry in this
country.

We're | ooking at assessnent, starting from
t he conprehensive overall sumary--sonething that
I CH has given us as a paradigmto | ook at. At what
point can we look to the firmto sumarize sone of

the i ssues that are involved, rather than us
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| ooking at all the raw data and coning to our own
concl usi ons?

Good review practices, and good scientific
princi pl es--current good scientific principles--I
think that's probably going to be something you'l
hear nore and nore about.

I ncreased enphasi s on manuf acturing
sci ences--as we nove into the new paradi gm of the
Ofice of New Drug Chemistry, we are building a
manuf acturing science team W're currently
identifying and hiring people that have had
| ar ge-scal e, hands-on manufacturing experience. It
will be very interesting to see how we incorporate
that into the review process. |'ml ooking forward
toit.

The use of critical and peer review of our
eval uati ons--you know, the paradigmup to now has
been one reviewer, on review, one product. | think
we're going to be working nore on a teambasis in
the future, and | think we're going to be | ooking
at critically evaluating ourselves as to what

questions were asked and what deci sions were nade.
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And then, lastly, this integration of
review and inspection--1, for one, have al ways
encouraged people in nmy unit to acconpany
i nvesti gators whenever possible. But there's a
di fferent between acconpanying an investigator and
being an integral part of making the scientific
eval uations on that site. And | think that's the
paradi gm we' re novi ng towards

[Slide.]

If--nmy arrows di sappeared. What happened?

These are all connected by arrows, but I
want to draw your attention to the | ower boxes.

VOCE [Of mke.] [Inaudible.]

DR. SIMMONS: One nore click, you think?
By George, you're right. Let's see how many clicks
it takes.

[ Pause. ]

Great. Thank you.

Draw your attention to the | ower boxes:
qual ity by design, product devel opment report, and
conpr ehensi ve overall summary--quality sunmary.

We're looking at those to feed into
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ri sk-based quality assessnent, and reduce tine
review. And, ultimately, if we want to reduce that
Critical Path we want to nove towards first-cycle
approval s--especially when it cones to the
manuf act uri ng venue.

We have little control over the toxicity,
little control over the efficacy, but we can

control some of the manufacturing issues--early on

[Slide.]
What's in the regulatory future? | think
we see increased CMC-only neetings; by that, | nean

all disciplines certainly neet as a teamwth

manuf acturers, but there are issues tha may involve

only the manufacturing, chem stry or controls, in

which we can neet with industry and discuss

specific issues, to shorten that Critical Path.
Quality by design initiatives; IND

Gui dances--how can we better help firns fornulate

what quality we'd like to see, at what |evels as

you move through the graded phases of devel opnent.

Qovi ously, we have to be flexible on things Iike

this. And | think the nore information that we
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| ook at earlier on, the better off we'll be. But
it puts an awful |lot of pressure on industry to
devel op those dat a.

Process Anal ytical Technol ogi es has abeen
a driver in the Center. W' re |ooking nore and
nmore at | ooking at in-line, on-line--or
at-line--analyses that have feedback | oops to
manuf acturing. We're seeing it nore and nore.

The integration of review and
i nspection--1"'ve already tal ked about that.

Strategies to facilitat first cycle
approval s--we'd |i ke your input on that.

Conbi nati on products--we're now entering a
wonder ful world in which devices and drugs are
bei ng approved together; where the device is either
delivering the drug, or the device is carrying the
drug to prevent some secondary inpact, as in
drug-el uting stents.

Al so, with biological-type products--so
not that the proteinaceous drugs are wthin CDER
we can | ook nore closely at biologica

smal | - nol ecul e conbi nati ons. That's the way
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they're used in real life, and | think now we can
start looking at themin a nore coherent fashion

Nono- particl e technol ogy--where will that
take us? How will we evaluate the size and shape
and inpact of that type of technol ogy on drugs--not
only how they' re manufactured, but what the
toxicity and efficacy of those drugs are. We now
have in the pipeline nano-technol ogy products, and
they present sone very, very interesting questions.

And | don't claimto have all the answers, and |'m
| ooking to--1 think we're I ooking to the committee
to give us sone guidance on things |like this.

[Slide.]

Sone of our imredi ate next steps are
obviously inplenmentation of the PAT
Qui dance- - Process Anal ytical Technology. |'ve had
the wonderful opportunity to work with teans of
people that we're training to send out to | ook at
these products. You know, we've just cone off of a
very long journey where we had investigators and
conpliance officers and revi ewers exposed to the

sanme type of information, and trained as to what to
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| ook for when you're | ooking at process anal ytica
technologies. And | think we're ready to start
seeing the fruits of that |abor

Revi si on of CMC gui dances--can we nake the
gui dances more science based? Can we nake them
nmore comonsense? Can we nmeke them far | ess
checklist in nature?

Conbi nati on prodcut gui dacnes--obvi ouskly
that's an area that we have to | ook at very
closely, And this integration of review and
i nspection--what questions can be asked here? What
questions have to be asked and answered on a pl ant
fl oor?

[Slide.]

I think the two major future goals are:
to establish a nmeaningful regulatory programthat's
sci ence-based, that supports drug deevel oprment and
review. | think we're partners in this process.
We're not sinply a hurdle.

And | think the other one is: to explore
regul atory nechani sns to speed that process, or

shorten that Critical Path.
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So | think I'd like to bring this to a
close, and open it up for questions, and ask you to
think broadly about some of those issues.

CHAI RVAN KI BBE: Are there any questions
for our speaker?

Good. Go ahead.

DR MORRIS: this is arelatively short
quest i on.

I think, when you're tal king about the
integration of review and inspection, which is a
question | get a lot as | visit the conpanies--

DR SI MMONS:  Yes.

DR MORRI S: --but is the linmtation
organi zational ? O resources?

DR SIMMONS: | think both. | think what
we're seeing is that in the current paradigm where
there's one reviewer and one application, and one
product, scheduling can be a terrible problem |
think, as we nove to separating pre-approval from
post - approval , and all owi ng people to focus on
devel opmental and NDA issues, | think we will see

nmore and nore structural inspections involving the
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revi ewer.

I think the other issue is the resources
of the field. oviously, to put two people or
three people together at a site requires intense
schedul ing, the availability of resources--and
pre-inspection conferences. You can't go into a
pl ant without a plan.

DR MORRI'S: Yeah.

DR SIMVMONS: And | think that's the type
of thing that we're up against. And | think we'l]l
be--1"mpretty confident we'll be able to--

DR MORRIS: But there's no inhibition

DR. SIMMONS: | don't think so. | don't
think so. | think it's only limted by our own
resources and bi ases. Yes.

CHAI RVAN KI BBE: Joe?

DR MGIACCIO Just follow ng up on
Ken's question--you tal k about what question's
asked here, what questions on the plant floor.
Renenber the scientists who devel op the formul ation

and the process are not on the plant floor.
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SI MMONS:  Good poi nt.
MGl ACCI O So we need--

SI MMONS: [ 1 NAUDI BLE] made avail abl e.

3 3 3 3

M GAIACC O Yes. Yes, they are nmade
avai l able. But we have to have a good di scussion
bet ween i ndustry and FDA about where the division
is.

SI MMONS:  Yes.

M Gl ACCIO What questions--

3 3 3

SIMMONS: | agree.

DR. MGl ACC G --are appropriate for
the plant floor.

DR. SIMMONS: | agree.

DR MGLIACCO W don't want to be
havi ng detailed fornul ati on di scussi ons- -

DR. SI MMONS: No. No.

DR. MGl ACC G --with pharmaceuti cal

engi neers on the shop fl oor.

DR. SIMMONS: No. | agree with that. But
on the other hand, | think it--a picture is worth a
thousand words. If you're |ooking at process

anal ytical technol ogy devel opnent, you're | ooking
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at the placenent of sensors.

DR M GIACC G Sure.

DR SIMMONS: | think there's no
substitute for |ooking and touching those pieces of
equi pent n.

DR MGIACCIO And if | could just make
one nore comrent--you tal ked about statistical
process control --not heavily used. Actually,
statistical proces control is sonewhat pervasive in
the industry. The problemis, the statistics are
being applied to data that is being gathered for
conpl i ance purposes.

DR SI MMONS: Yeah. Yeah.

DR. MGIACCIO And | think we're
shifting awnay fromthat now, that we're now wlling
to gather data for scientific purposes--

DR. SI MMONS: Right.

DR MGIACCIO --not conpliance
pur poses.

DR. SIMVONS: Well, thank you--good
clarification.

CHAI RVAN KI BBE:  Anyone el se?
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DR. KOCH:. John--1 know you parti ci pated
in the training with the conbination revi ewers and
i npsectors. And that continues to cone up. And
know it's difficult for the scheduling, but
anything that can be done to encourage increased
i nvol venent in the training, so that you have nore
of a base to draw fromfor setting up the--

DR. SIMMONS: | couldn't agree nore.
think there's no substitute for that hands-on
experience. | think it's valuable.

CHAI RVAN KI BBE:  Anybody el se?

If there are no further questions--

t hank you.

I have | ogistics question. W have one
speaker for the open hearing, and we are at noon
And we have one nore speaker that fits with this
set. So the question really is: shall we go ahead
and run long, and get Dr. Yu done before we break
and cone back late? O do we want to fit himin
after the open hearing, before we start the next
set ?

And what woul d nake npre sense?
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DR HUSSAIN. | think the open hearing
time cannot change. | mean, that's the
restriction.

CHAI RVAN KIBBE: Well, if we have only one
person on our list--so.

I nean, if we had an open hearing and the
tinme is used in 15 minutes and we're done, and
there's no one else, then we can put himin there.

DR HUSSAIN: Yes, definitely.

Definitely.

CHAI RVAN KIBBE: Al right. Okay.

So we will then apol ogize to our next
speaker, and have him have to give his presentation
on a full stonach--

[ Laughter.]

--whi ch, hopefully, will nmake himnore
confortable.

W will now be at recess until one
o' clock. And if the nenmbers of the conmittee will
hang around, we'll discuss with you |lunch plans.

[Of the record.]

CHAI RVAN KIBBE: | see by the clock on the

file:////[Tiffanie/C/Dummy/1019PHAR.TXT (192 of 453) [11/3/2004 10:59:43 AM]



file:/lllITiffanie/C/Dummy/1019PHAR.TXT

193
wal | that we have rapidly approached the one
o' cl ock hour, which nmeans that we will entertain an
open- hearing presentation.
Open Public Hearing
CHAI RVAN KI BBE: Dr. Saul Shiffman?
Pl ease identify yourself.

DR SHIFFMAN: | will do.

CHAI RVAN KI BBE: And then you can go ahead
and do your presentation--appreciate it.

DR SHI FFMAN:  Wel |, thank you for your
time. |I'mjust going to take you on a brief
excursion to sone fairly different territory than
what you' ve covered this norning.

[ Music.]

My nane is Saul Shiffman. |n ny day job,
I"ma research professor of pharnaceuti cal
sci ences, psychiatry and psychol ogy at the
Uni versity of Pittsburgh.

Qoop--but today |I'm here as Chi ef Science
Oficer of invivodata, inc., which provides
clinical diaries for--electronic diaries for

clinical trials.
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And, in a sense, | want to shift the focus
for a nonent fromthe focus on drug discovery,
screening and manufacturing, to the testing of drug
products and devices in human clinical trial; and
also, in a sense, to shift fromthe sort of
anmbitious initiatives considered under the Critica
Path Initiative that require new sci ence, new
technol ogy, new regul ation, toward an exanpl e of
sone of the kinds of things that can be done with
current science, current technol ogy, current
regul ati on.

So--briefly, 1'mgoing to talk about the
use of diaries in human clinical trials, and the
di fferent methodol ogies that are in place,
basically tal king about the fact that paper
diaries, which are in wi de use, have serious both
scientific and regul atory, as well as operationa
probl ens, whereas newer technologies fall within
the regul ati ons and sol ve these operational and
scientific issues; and that the FDA can facilitate
the devel opnent of those newer nethodol ogi es.

So, briefly, stepping back--while
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obviously many clinical trials are run with hard,
bi ol ogi cal endpoints, it's not uncomon that key
endpoints are what are call "patient reported

out cones, " either because they're subjective
states--such as pain, which can't be gathered any
ot her way--or because the patient is often, if you
will, the nost privileged observer to report on
certain events which are objective, but which the
patient is in the best position to observe.

[Slide.]

And, in fact, patient report outcones are
collected in nearly three-quarters of all trials,
across all four phases of drug devel opnent. An FDA
audit showed that they were present in about a
third of NDAs. And diaries, in particular, are
used in about a quarter of trials. And, of course,
the function of diaries is to get the data in rea
time in order to avoid the pitfalls of recall.

The traditional nmethod has been a paper
diary. And if you've ever done a diary study, this
may bring back sone nenories. Operationally, there

are a lot of issues. Diaries often contain errors.
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They're often illegible and therefore, on both
accounts, fall under the regulatory standard as a
problem but also operationally, in trials
containing diaries, the diary is usually the |ast
source of data that's processed. And so it becones
literally the itemon the Critical Path that slows
conpl etion of the diary.

A nunber of academ c groups, as well as
i ndustry providers are providing electronic
diaries, and audits show that they reduce errors
and the need for data cleaning very
dramatical l y--by 98 percent--because of the ability
to filter the data at its source, and therefore
provi de operational efficiencies.

But what's inportant is the potential for
the diaries also to provide enhanced validity.
And, really, the biggest concern about paper
di ari es has al ways been that they're not conpleted
in a contenporaneous way. Anyone who's ever done a
diary study has probably seen patients filling them
out in the parking lot, or in the waiting room

And, in fact, the field has coined a phrase of
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"parking | ot conpliance."

That's been anecdotal. Let nme show you
some nore formal data.

[Slide.]

We did a study with pain patients. This
shows you the data that's usually available froma
paper diary. And it shows that the patients
returned the diary cards reflecting that 90 percent
of the diary cards had been conpleted in
i nappropriately timely way. And the problemis
that all we have is--in other words, this is what
was noted on the card.

The innovation in this study is that we
had devel oped an el ectronically instrumented paper
diary that, with photosensors, nade a record of
when the record was actually filled out, so that we
could try and verify the patients' report of tinmely
conpliance. And the data were rather
dramatic--which is that if you | ook at the actua
records, only 11 percent could conceivably have
been filled out at the appropriate tinme; in other

words, 79 percent of the returned records were
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either inaccurate or falsified.

I mportantly, we observed hoardi ng, which
is to say on one-third of all days, the diary
wasn't opened the entire day, and yet 96 percent of
the diary cards were returned for those days.

What we never expected to observe, but did
observe, was forward filling; that is, that
patients woul d- -

[ Laughter.]

--today, on Tuesday, fill out their
reports for Wednesday, Thursday and Friday. It
made me think that | wanted to stock advice from
t hese fol ks- -

[ Laught er.]

--since they could tell the future

So, clearly, there are very serious
probl ems that go both to neeting the regul atory
st andar d--accuracy and cont enpor aneous
conpl etion--but also, as you'll see, go to the
i ssue of scientific validity.

And, in contrast, we had a group that had

been assigned to use an electronic diary. And, in
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fact, they conpleted 94 percent of the entries in a
verifiably tinmely way. So there is a solution to
this problemof diary conpletion

So what is the benefit, then, for clinica
trials of inproving the nethodol ogy?

[Slide.]

And, if you will, the hypothesis--the
compel I i ng hypothesis--is that by getting data in
real tine you reduce error, which nakes trials
statistically nore efficient, with greater power,
and therefore you have both nore efficient--that is
smal ler--trials, and essentially nore reliable
trials whose answers can be relied upon better.

And, in fact, to try and validate this, a
coupl e of groups have done anal yses conpari ng paper
and el ectronic diaries--of the sane phenonenon;
essentially parallel studies.

[Slide.]

And what you see is, in fact, a one-third
reduction in error variance; essentially a danping
out of the noise, which translates into roughly a

50 percent decrease in the sanple size required for

file:////[Tiffanie/C/Dummy/1019PHAR.TXT (199 of 453) [11/3/2004 10:59:43 AM]



file:/lllITiffanie/C/Dummy/1019PHAR.TXT

200
those trials.

So this inprovenent in neasurenment can
produce snmaller trials, nore reliable trials, and
possibly fewer trials, in the sense that trials are
often re-done because the first one fail ed.

[Slide.]

So, in essence what we have here is a
situation where the science, the technol ogy and the
regul ations are already in place. You may not be
famliar with ALCOA--it stands for
"attributability, legibility,
cont enpor aneousness--"--1 forget what the "O'

i s--and accuracy. So, essentially, there are the
exi sting standards, but they haven't been applied
very systematically to diaries.

[Slide.]

So, what is needed? Really, what's needed
is not new regulation, but for the FDA to apply its
existing regulations in a consistent way. At the
monent, sone of the ol der technol ogies are getting
a pass on the regulations, in terns of accuracy,

originality, all of those criteria that the FDA has
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set. And essentially, it's not so nuch that FDA
has in any way rul ed out electronic diaries, as it
has left roomfor FUD--is "fear, uncertainty and
doubt." Industry regulatory folks are not known
for being adventurous. And so w thout clear
statenents fromthe FDA of its own policies, this
has hanpered t he net hodol ogi cal devel opnent of the
field.

[Slide.]

So, essentially, as |I've said, there's now
not just anecdotal but quantitative and fornal
evi dence that paper diaries fail both to neet
regul atory standards and scientific and statistical
standards; that methods are avail able, and what is
needed, as a small step available today, is for FDA
to speak clearly about its interest in newer
met hodol ogi es.

[Slide.]

The issue of innovation has been with us
for along tine. This is a statement froma
scholarly journal you'll be familiar with: "That

it will ever cone into gneral use, notwi thstanding
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its value, is extrenely doubtful because its
beneficial application requires much time and gives
a good bit of trouble, both to the patient and
practitioner, and its foreign to our hats and
associations.” This statenent was made in the
London Tines, in 1834, and it referred to the
st et hoscope.

So, initially, nobst innovations are
resisted, sinply out of inertia. And | think part
of the Critical Path Initiative has to be for the
FDA to facilitate the adopti on of inproved
met hodol ogi es.

Thank you very much for your tinme and
attention.

CHAI RMAN KI BBE: Thank you

Anybody have any quick questions--clarify
the information?

Mar v?

DR. MEYER Two questions: one, do nost
of the electronic diaries have a provision for an
open-ended response, or an adverse event that isn't

in the database?
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And then, secondly, conming fromthe great
state of Florida--

[ Laughter.]

--where | see a great hesitancy to | aunch
into this nodern electronic voting--they nuch
pref er having paper--

[ Laught er.]

--do some of the recipients of this device
that are participating in a study have resistence?

DR. SHI FFMAN: Let me take the questions
in turn. The diaries can have provisions for
open-ended text. And, literally, you can use
handwiting and record the visual inage; or, nore
commonly, you can provide a little keyboard, and
peopl e can type small comments. It varies with the
prot ocol whether that provision is made avail abl e
or not.

And to, in essence, anplify what's behind
your question, sonetines, indeed, one of the
reasons paper diaries are so nmessy is that people
wite marginal notes, and a few of those have sone

clinical relevance. You'd |like to be able to
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capture those, as well

In terms of patient resistence, that's
really been very little of an issue. | showed you
the data fromthis pain study. W replicated those
data in a COPD study, where the average age of the
patients was in the 60s, and we've done a study of
medi cations for prostate cancer, with average age
in the 70s. And, in general, we get not only good
acceptance, but, if anything, we've done anal yses
to show that the performance of ol der patients is
actually better.

So | think we have a bit of ageist bias,
thinking that this is only going to be for teenage
computer nerds. But there's just a |lot of evidence
that this is well accepted and well used.

CHAI RVAN KI BBE: Okay. Well, thank you
very much.

MS. SHAFFER: Thank you

CHAI RVAN KIBBE: W now will finish up our
morning's activities.

Lawence is ready to give us his 25-mnute

presentation in 12-1/2 mnutes--to show you the
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| evel of efficiency, when we apply PAT to
present ati ons.
Critical Path Initiative--Challenges
and Opportunities - Continued
Ofice of Generic Drugs (0OGD)
DR YU I think | have 45 mi nutes,

right? Until two o'clock. [Laughs.]

CHAI RVAN KIBBE: | do have a priority
but t on.

DR YU Ckay. |'ve got it.

After 15 years' graduating from Ajaz, |
guess | still look at his students.

CGood afternoon, everyone. Chair and
menbers of FDA Advisory Committee for
Phar maceuti cal Science, and ny FDA col | eagues and
di stingui shed guests, it give ne great pleasure and
privilege this afternoon to discuss with you FDA' s
Critical Path to nedical product devel opnent
opportunities to generic drugs.

[Slide.]

As discussed this norning, the FDA' s

Critical Path enconpasses three aspects, nanely:
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safety, efficacy and quality.

I want to enphasize that the path to new
drug devel opnent does not end with the approval of
the NDAs, but it continues with nmonitoring of
post - approval changes, post-approval manufacturing
optim zation, and eventually the devel opnent of the
generic drugs. In fact, the generic drugs is an
integral part of the USA health care system as
poi nted out by our President Bush, on his Cctober

8 th second Presidentia
are ot her

ways to nmake sure drugs are cheaper. One is to
speed up generic drugs to the nmarkepl ace, quicker."
So U.S. governnment |ooking for generic drugs to
limt increase in drug price, while our fell ow
friends--Anmerican consuners--looking for access to
|l ow cost, high quality, efficient, sanme efficacy,
and sane safety, generic drugs.

[Slide.]

So let's back to the Critical Path
Initiative, as Janet Wodcock pointed out--which
you saw this slide in the norning--the FDA' s

Critical Path Initiative is "A serious attenpt to
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bring attention and focus to the need for targeted
scientific efforts to nodernize the techni ques and
met hods used to evaluate the safety, efficacy and
quality of nedical products as they nove from
product selection and design to mass manufacture.”

So, when we apply this to generic
drugs--let's define what is a generic drug.

[Slide.]

The generic drug is basically a
t herapeutic equivalent to a brand-name product. So
it would equivalent is defined as a pharmaceutica
equi val ent and bi o- equi val ent.

So in nore term is a generic drug is a
comparabl e to a brand-nane drug products in dosage
form strength, route of adnmnistration, quality
and performance characteristics and, finally,

i ntended use.

[Slide.]

When the Critical Path Initiative defined
the safety, efficacy and quality as applied to
generic drugs, we define as bioavailability,

bi oequi val ence and quality. As you know, that

file:////[Tiffanie/C/Dummy/1019PHAR.TXT (207 of 453) [11/3/2004 10:59:43 AM]



file:/lllITiffanie/C/Dummy/1019PHAR.TXT

208
generic drugs not only should high quality but,
nmore inportantly--equal inportantly, you know, make
sure they're equivalent in terns of pharnmaceutica
equi val ent and bi oequi val ent and eventual |y
t herapeuti c equival ent to brand-nane products.

So, therefore, ny talk covers the
follow ng three aspects:

[Slide.]

Bi oavai l ability and bi oequival ence
nmodel i ng and prediction; bioequival ence of locally
acting drugs; product design, characterization and
in vitro perfornance testing.

Now | et ne talk on the first topic:
bi oavai l ability and bi oequi val ence nodel i ng and
prediction.

[Slide.]

Now, this is the sketch which | nade a
couple years away for ny talk with Gordon Research
conference. At this time | swear | think |
invented newterm e-ADME. One tinme actually I
asked ny son to register e-ADME as a website, end

up like the web site was registered 24 hours ago.
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So | lost that opportunity to register web site for
e- ADVE

The basic fundanmental is connect with your
control this norning's talk is the e-R and
D -e-research and devel opment. Here, ADME means
"absorption, distribution, netabolism and
elimnation." So basically e-ADME is electronic
ADME.

In ternms of predicting bioavailability and
bi oequi val ence, or bioavailability--if you | ook at
the approaches of predicating forecast the
bi oavai | ability, bioequival ence, there's two
approaches to get there. One is experinental
approach. You measure solubility, you nmeasure
perneability, you measure netabolism you neasure
protein binding, and you neasure nany, nany others
as devel opment scientists did in their discovery
st age.

From t hose pharnaceuti cal neasurenents,
you sel ect the so-called pharnaceutical |eads. The
| eads will be--a nunber of select leads will go to

ani mal s, hope from ani nal nodels to predict
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bi oavail ability information for humans.

Now, anot her approach--which | will
hi ghl i ght here--is conputer nodeling approach

| use red here--biopharnmaceutics
classification system conpartnent absorption
transit nodel --or CAT nodel --and quantitative
structure bioavailability relationships. Now
this--1 put this slide basically as those research
is going on in FDA, by no nmeans inconpatible,
because we know, for exanple, in this slide we did
not include one of the very well known approaches
fromPfizer, and in this case Rule 5

So let ne go through each one of themvery
briefly--with I think Dr. Jugen Venitz discussed
this nornign.

[Slide.]

First, look at he bi opharmaceutics
classification system The bi opharnmaceutics
classification is a scientific framework to
classify drugs based on solubility and
perneability. These two paraneters--solubility and

perneability--each paraneter has two |evels, you

file:////[Tiffanie/C/Dummy/1019PHAR.TXT (210 of 453) [11/3/2004 10:59:43 AM]



file:/lllITiffanie/C/Dummy/1019PHAR.TXT

211

end up with four classes, nanmely: class BCS O sss

I, Cass Il, Cass Ill and Class IV. Cdass | is
hi ghest solubility, high perneability; Cass Il is
| ow solubility, high pernmeability; dass IIl is

hi gh solubility, |low permeability; and, finally,
Class IVis low solubility, |ow perneability.

Four years ago, in 2000, the FDA issued a
gui dance to wai ver of bioavailability,
bi oequi val ence studies for highly soluble, highly
per neabl e drugs--those rapidly dissolving,
i medi at e rel ease dosage forns. Wth issuing the
gui dance, does not necessary nean investigation
research within FDA stopped. |In fact, we are
continual ly exploring possible bi-waiver extensions
for BCS Cass Il drugs, nanely high solubility,
| ow perneability drugs; we're investigating the
ef fect of sepins on absorption. W're
i nvestigating transporters--for exanple,
p-gl ycoprotein transporter absorption. W're
i nvestigating refinenent of the BCS classification
system

So research is very active within FDA, as
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is shown here. W have three publications so far
for this year alone.

We blieve the biopharnmaceutics
classification systemnot only its utility in
regul ations, but also has its utility in drug
di scovery and devel opnent. This is because the BCS
system can help you to select a proper dose form
can hel p you design a formul ation; can help you to
see what could be issue down the road in the
devel opnment process.

[Slide.]

So, let's nove on to next topic,
whi ch--next, the nodel, is what we call the
"conpartmental absorption and transit nodel." Now
thi s nodel has becone a software which was
mentioned this norning, called "Assinilation Plus."
I have a disclainer: | have no financial tie
what soever with Assimlation Plus."

This is a basic software based on this CAT
nmodel , which originally devel oped by nyself |ong,
long tine ago at the University of M chigan, under

prof essor Kodio Mro.
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This basically, basically as a nechanistic
nmodel , describes how a drug gets into the bl ood;
how much it gets into the bl ood; and how fast it
gets into the blood. So it's considering the
i mpact of gastric enptying--for exanple, after
lunch, gastric enptying time's probably four hours.
Bef ore the lunch, only 20s and hal f hours. W | ook
at--we incorporate the effect of the smal
intestine transit time, blood flow, volune,

di ssolution, perneability, netabolism distribution
and conventional pharmacoki neti cs.

The research going on is continue to
identify critical bioavailability or bioequival ence
factors. For example, if you look at this
beautiful suface here, on left side--or right
side--this is what we call the "Surface of
preferable properties as a function of solubility,
perneability, hepatic clearance and potency." Now
this is surface of purely cal cul ated, based on
comput er nodel, basically give you sone idea what
potentially bioavailability will be for a new

nmol ecul e which just even have not been synthesized,
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based on the solubility and perneability and
hepatic cl earance you get sone idea what to the
degree of bioavailability of the drug itself, of a
conmpound above this surface--above this surface.
This means that bioavailability will likely bel ow
30 percent; below the surface bioavailability wll
I'ikely higher than 30 percent.

Now this is the cal culate of the
theoretical nodel has not been validated. W are
planning to use FDA data to validate this surface
for the benefit of the public health.

[Slide.]

The next--the slides basically show you
the quantitative structure bioavailability
relationship nodel. Now this nodel, if you | ook at
the top left, that's basically is the structure and
bi oavailability relationship. It's based on 691
drugs whose human bioavailability actually is
available within the--in the public domain. |[|f you
| ook at structure at the activity relationships or
bi oavai l ability versus structure, you' ve got a

correlation coefficient .71. Now, if you |ook at
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it statistically, that's .71 very | ow

Now, we | ook at these 691 conmpounds--this
nodel --to predict the drugs which were approved
around 2002, which we have 18 drugs. These 18
drugs never been utilized to QSBR nodels. The
correlation coefficient is 0.62.

Now i f you | ook at the bottom-|ook at the
rat and dog, how ani mal predicts human? The
correlation coefficient for rat is .41, while the
correlation coefficient for dog is .43. So this
can--for this system for this drug--for those
drugs which were eval uated, the conputer nodel at
|l east will not be worth at all than the aninal
nmodel .

Now, if you look at the bottomtwo
figures, you will say, "Law ence, you ought to have
a five or four points. Wy was that?" You say,
"N=18." Very sinple: because we use 18 data from
NDA j acket internal FDA database to verify this
nmodel , but those data were not available in the
public domain, in the public literature. That's

why we say FDA's in unique place to do nodeling
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wor k, which we have the data that we believe
probably no one el se has so conpl ete dat abase as we
do.

Well, we're unique place to devel op nodel s
for the benefit of the public

[Slide.]

So, to summarize, the bioavailability and
bi oequi val ence prediction--we discussed the
bi opharnmaceutics classification system W're
continue investigating the bi-waiver extensions;
we're exploring classification refinenent. W are
continue investigating the inpact for transporters,
such as the p-glycoprotein inpact and absorption,
usi ng compartmental absorption and transit nodel
We use the SBR npdel is a quantitative structure
bi oavai l ability nodel shoul d be devel oped.
Unfortunately, at this point, has not been w dely
used. W believe FDA is in unique position to do
this work for the benefit of the public.

[Slide.]

So now |l et nme nove on to next topic, it's

t he bi oequi val ence nethod for |ocally acting drugs.

file:////[Tiffanie/C/Dummy/1019PHAR.TXT (216 of 453) [11/3/2004 10:59:43 AM]



file:/lllITiffanie/C/Dummy/1019PHAR.TXT

We all know the bioequival ence nethod for systenic
drugs is well understood, well devel oped, well
utilized. 1In fact, luckily, we have used them for
generic drugs over 7,000, the drug products.
However, well understood, well established, well
used for systematic drugs does not necessary nean
is well understood, well established, well applied
for locally acting drugs. That's key scientific
chal | enges, we believe, for those--can be best used
off of FDA's Critical Path Initiative for the
benefit of the public.

The key scientific chall enges include the
followi ng: topical dermatol ogi cal products; nasa
spray and inhal ation; gastrointestinal, vaginal and
ophthal m ¢ products. Now, those products, because
a |l ack of the bioequival ence nethod--the
bi oequi val ence nethod often requires the clinica
testing, the clinical evaluation. The target of
research is to provide a scientific basis for in
vitro and in vivo bioequival ence mnet hod.

[Slide.]

Let's | ook at--give you exanple why is
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clinical studies sometimes an issue. Nowthis is
for topical products--1'"msorry, what | want to say
is for locally acting drugs, why this issue here?
This is because for systematic drugs, the plasma
concentration usually relates to the safety and
efficacy of drugs, while for locally acting drugs,
the plasma concentration is not usually relevant to
| ocal delivery of bioequival ence. Because of that,
we have to rely on other alternative nethods; for
exanpl e, pharrmacodynam cs nethod; for exanple, in
vivo clinical conparisons--for exanple, in vitro
conparison and certainly any other scientifically
sound, well established nmethod, which we think is
appropri at e.

[Slide.]

So, as we discuss here, the clinica
met hod--clinical evaluation is always avail able for
est abl i shing bi oequi val ence. The question cones
back why this is an issue here. Wy? Wat's going
on?

Let's | ook at give exanple here. This is

a topic product. |If you look at the cure rate,
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different, if you look at the test, in the figure
you have n=nunber of subjects--in fact, the number
of patients. So 90 percent confidence interva
between test, and reference and cure rate have to
be plus and m nus 20s. Now, clinical evaluation
usually has large variation. |In this case
estimated variability is around 100 percent.

Look at the table, in the center. Uilize
463 subject; even with 463 subjects used, the
confidence interval is mnus 8 and plus 20. It
barely pass; barely pass. Nowif this is 400
subject, this study will fail. In fact, we were
told the many clinical trial studies fail because
i mproper power; inadequacy of the human subjects.

So that, in sumanry, for clinical tria
studi es to docunent bi oequival ence present
trenmendous chal l enge for us; trenendous chall enge
to the industry; trenendous chal |l enge--certainly
difficult for consuners because the availability or
| ack of availability of appropriate scientific,
r easonabl e bi oequi val ence becones a barrier to

generic conpetition; beconme a barrier, in fact, for
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process i nprovenent, for product inprovenent, for
products optim zati on because many cases those
changes require docunentation of bioequival ence
met hod- - of reasonable, sinple, scientific front,
bi oequi val ence nethod is not available and it will
be difficult to nmake any i nprovenent or significant
changes.

[Slide.]

As we see here, clinical endpoints have
hi gh variabilities, and we hope--we hope,
here--devel op scientifically sound, reasonable,
si nmpl e bi oequi val ence nethod to reduce unnecessary
human eval uati on, or hunan testing.

So this is the devel oped for the
di scussi on of bi oequival ence of locally acting
drugs. Let nme nmove on to the topics which are al so
dear to our heart in the Ofice of Generic Drugs:
product design and characterization.

[Slide.]

| said it before. The generic drugs not
only show high quality, but also equally inmportant

to show equivalent- to the brand-nanme products or
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we coul d pharnmaceutical equival ence--pharnmaceutica
equi val ence, this means the sane drug substance,
sanme dosage form sanme route of administration
So, with respect to to "same drug substance," we
need to docunent that exactly same; for exanple, we
have lots, lots issues before with pharnmaceutica
solid polynorphism This issue is resolved. But
i ssues still can exist for complex drug substance.

For topical dosage forns, sonetinmes it's
difficult to define whether it's ointnent versus
cream So this also presents challenges. So it's
exceeding--in factors of the classification dosage
form if those exceed being inside the
classification dosage form how do we see they're
t he same?

So, therefore, when you define, you give a
very clear definition what is called the dosage
forms.

And product quality--when your product
qual ity standards; for exanple, adhesion tests for
transdermal products--of course, appropriate

scientific, predictive, in vitro adhesion test not
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only can be applied for generic drugs, but also can
be applied for innovator brand-nane products.

Equal |y i nmportant, we need standards for
nasal and inhal ation products and a novel drug
delivery system such as |iposomes, which was
mentioned by Dr. John Simmons this norning.

[Slide.]

Anot her typic that research--the topic
wanted to nmention is product performance
evlauation. Now, in vitro, dissolution testing has
been around for decades; has been very successful;
has been utilized for ensure the product
quality--give exanple, left figure, this in vitro,
di ssolution testing has been around for decades;
has been very successful; has been utilized for
ensure the product quality--give exanple, left
figure, this in vitro dissolution nethod can
usual Iy predict, for exanple, polynorphic change;
the top one polynorphic 1, the bottomis
pol ynorphic 2. So proper dissolution testing
ensures the product quality, able to detect the

i nadvertent changes of pharmaceutical solid
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pol ynor phi sm

Nevertheless, it's a very sinple
system-just conpare to human gastrointestina
tract. You have stomach, you have duodenum you
have jejunum you have ileum The vol une changes
back and forth, in and out. There's 14 |eaders in
and out. There's different pHs, from1l.4 to 2.1
Bef ore the lunch, average pHis 1.4, 2.1; now after
|l unch average pHis 6, or 4.5.

Look at the duodenum or jejunum-also nore
complex is the transit tine is changed. Sonetinmes
the gastric enptying tinme is only two or five
m nutes, under fasting conditions; sonetines hours.

The fundanental message here is:
dissolution is very sinplification of a human
gastrointestinal tract. That's part of the reason
why the very easy, we see the criticismsay that
di ssolution is underestimting, overestimating, and
invitro, inin vivo dissolution nmethods is
formul ati on-specific. So on and so forth.

So how do we get from here?

[Slide.]
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The di ssol uation nethod, begi nning was
used for quality control, lately has been for in
vivo eval uation, basically the dissolution test as
a product quality-control tool to nonitor
bat ch-to-batch consi stency of drug rel ease form of
product .

It also has been used in vivo perfornmance
testing as in vitro surrogate for product
performance that it can guide fornul ation
devel opment and ascertain the need for
bi oequi val ence tests.

[Slide.]

When we | ook at conplexity, for quality
control tool, you want to have a sinple dissolution
test you can use every day for every batch
However, those sinple tests for quality control may
not be appropriate for in vivo systens. That's
part of reason why, where, at the beginning, we're
asking to ourselves if these two objectives are
consistent? If it's not, we need
i nvestigator--when you devel op a bi o-rel evant

di ssolution nmethod it's predict in vivo--1 want to
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say it again, dissolution nethod has been here, has
been very successful ensure the high quality for
consuners, but those dissolution nethods may be
over sinmplification of in vivo system That's part
of the reason why we believe in nake an effort to
devel op bio-relevant in vitro dissolution nethod to
be predictive of in vivo dissolution, to be
predictive in vivo phenonmena going on in
conplicated system

[Slide.]

Bef ore concluding ny talk, | want to say a
few words on process identification, sinulation and
optinization tools. You have heard enough--t hat
hi sotrically, pharmaceutical products involves the
manuf acture of the finished products using batch
processes, followed by excessive | aboratory testing
and analysis to verify its quality.

However, the process identification,
simul ati on, and optim zation tools need to be
devel oped for pharmaceutical batch processes so
that any manufacturing process failure can be

readily identified and corrected. Wen this
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process neans that a formul ati on has been
defi ned--has been selected. The product quality
ought to be assured by high quality of starting
mat eri al s, robust manufacturing processes, and
limted--not excessive--laboratory confirmation and
test or analysis.

[Slide.]

So when we're look in future, the Ofice
of Generic Drugs wants to continue--all go to
continue building world class scientific expertise
in predicting bioavailability, bioequival ence and
process optim zation. W face many, many
challenges. W prioritize scientific efforts. W
wi || pursue collaborations. W cannot do it by
ourselves. Wthin FDA, we have Ofice of Testing
and Research. | think this afternoon it's the
Di vi sion of Pharmaceutical Analysis, Cndy is goin
to give a talk. She is providing a lot, ot of
support to Cenerics, and office of OTR--al so, rapid
response teans.

We had a collaboration already in place

wi th academ a--for exanple, University of M chigan,
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Uni versity of Kentucky, Chio State University,
Uni versity of Maryl and, and Col orado School of
M ni ng.

W al so have a collaboration in place with
National Institute of Standard Technol ogy, while
pursue col | aboration with other governnent
agencies. Finally--not least--with industry.

Wth that, | conclude my talk. Any
comments are wel cone. Thank you.

CHAI RVAN KI BBE:  Marvi n?

DR. MEYER Law ence, two questions on
that slide on page--1 guess it was slide 10, the
@SBR nodel . One--sinply, you said you illustrated
the one down on the right-hand corner, | guess, as
illustrative of the FDA's problemin presenting
data publicly. And you had four data points shown
froman n of 18.

I wonder why--how revealing would be the
other 14 data points, if you're just plotting
percent f, human percent f dog? | mean, | have no
i dea whether you're tal king about aspirin or you're

tal ki ng about vitamn B-12.
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DR YU Well, | guess, first of all,
Marvin, you have to believe ne what | said, here
[ Laughs. ]

DR MEYER  Ckay. [Laughs.]

DR. YU Secondly, in this indeed is very
sinmplification nodeling, and | can show you slides
with actually 18 drugs--their specific nane--

DR. MEYER  Ckay.

DR YU Those 18 drugs were approved in
2001 and 2002. The human bioavailability data for
all those 18 drugs were available, actually in
public domain--the majority either fromthe
Physi ci an Desk Reference. However, for aninmal
data--for exanple, if you look at rat, we only
have--1 only was able to find five drugs whose
ani mal data--rat bioavailability--that were
available in the public literature. The
rest--basically, that's 13 drugs--were not
avai l abl e in the public domain.

DR. MEYER M statenment really deals with
agency paranoia, is: why can't you show us the

data points without saying, "This is a Pfizer
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product, this is a Lily product, this is a Teva

product." Just say, "These are products that are
mar keted." O "These are analgesics." O "These
are antihistimnes," or--

DR. HUSSAIN: | think the key is this:

the aninmal data may not be in the public donmain.
The human data would be on the | abel and so forth.
So if you are able--if you can trace back
what the drug was. That was the reason
DR YU If I showed all 18 drugs here--
DR. MEYER  Mm hmm
DR YU --basically, | disclose all the

ani mal data, because you're able to see it. And

t hen- -

DR MEYER But if you don't tell ne what
the drug is--

DR YU. Yes--

CHAI RVAN KI BBE: You're obviously not a
| awyer, Marv.

DR. MEYER  Oh, okay.
[ Laughter.]

DR MEYER 1'll pass on that.
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The second questi on--

DR. YU | guess | don't want to get
mysel f in trouble.

DR MEYER  Yeah, | know-well, that's
paranoia, isn't it.

[ Laughter.]

CHAI RVAN KIBBE: It's only paranoia if
it's unreasonabl e fear.

DR MEYER  Yeah.

DR YU Marvin, you're SG you can see
all this data.

DR MEYER \Well, then I'Il have to be
qui et about it. So | don't want to do that.

[ Laught er.]

CHAI RVAN KIBBE: And that's really hard to
do, too, eh?

DR. MEYER  Maybe a | ess phil osophica
question: if |I look at the upper left and the
upper right, and I draw a line at, let's say, 70
percent f--on the y axis--

DR YU NMmhmm

DR. MEYER --1 have a range that goes
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anywhere from 30 to 100 percent, as experinental or
observed--in both cases.

DR YU Mmnhmm  Mmhmm

DR. MEYER  So even though the r-squared
may be acceptable, | say you don't have very good
predictability--at least at that |evel of percent
f, which would be one of interest | would think--70
percent .

DR YU Marvin, you have--indeed, you
have an excell ent question

DR. MEYER [ NAUDI BLE]

[ Laughter.]

DR. YU | guess | can answer it two ways;
t wof ol d.

First of all, that's part of the reason
that the quantitative structural relationship, as
stated, that the FDA follow in Biologics nmeeting,
foll ow-on protein biologic product neeting that one
prof essor expert state, it's unrealistic at this
poi nt--maybe in the future--as you al so point out
this norning, the QSBR al one--al one--can be provide

for regul atory decision-making. In other words,
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quantitative structure activity relationship wll
be used for supportive information, but however
cannot provide a conclusive data for regulatory
deci si on- maki ng--at | east today.

DR. MEYER There's kind of a line
between--1 tend to agree, it's maybe better than
not hi ng--nmaybe. But if | were in a conpany, and
went to nmanagenent and | said, "Well, | can predict
the experinmental bioavailability," and ny vice
presi dent says, "Well, what will it be?" "Wll,
somewher e between 30 and 100 percent.”

[ Laughter.]

| better start |ooking for another job,
woul d t hi nk.

DR YU Actually, if you look at it, when
you pl ace 100 drugs--supposedly, at this point, you
have 100 compounds. You have $1 nmillion. The job
is: give nme maxi muminformation you can with this
$1 million. No, 100 drugs you're available, you
can blindly pick up 100 conpounds, you pick let's
say 10, for exanple, for human eval uation--okay?

And then probably a couple of them-for exanple,
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the bioavailability is O or 5 percent, so you
failed. So at least failure rate, instead of
you--your test, you got a 7. However if you use
conputer nodel, you pick the 10 with $1 mllion,

I'i kelihood you got nine. You're getting a lot with
this sinple conmputer nodel, you're only cost

$10, 000 versus $1 nmillion, you benefit

trenmendousl y.

CHAI RVAN KIBBE: | think we have some
comrents on that.

Ken? And then Nozer.

DR SINGPURWALLA: | would like to pursue
this slide, and the previous slide. So why don't
you put up nunber nine first, please?

DR YU  kay. Please.

DR SI NGPURWALLA: I"'ma little
intrigued with it. You have four variables:
surface perneabl e properties as a function of
solubility, permeability, intrinsic hepatic
cl earance, and potency. You have, actually, five
vari abl es, and you're portraying themin two

di mensi ons.
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So | don't know what's the purpose of that
particular illustration. | don't get a sense of
what it is supposed to convey.

And the second point is: irrespective of
my first point, what was the basis of your conputer
nodel s? A conputer nodel is based on sone theory,
or previous data, or a conbination of it. So it's
not clear to me what is the basis of that nodel ?

DR YU Well, I'Il try and answer the
quest i on.

This bsis of the conputer nodel is a
mechani stic nodel --okay? |f you | ook at
absorption, you basically have four fundanmental
processes going on. One is gastric enptying and
the intestinal transit; second is the dissolution;
third is perneation across nenbrane; fourth is
met abolism So this nodel consists of about 100
differential equations enconpasses all these
processes going on. |s basically what we call the
physi ol ogy nodel

And this physiologic nodel--if you | ook at

the key paraneters inpact those nathematica
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equati ons--you have solubility, you have
permeability, you have cl earance, and you have
dose. So the reason inportant your dose is here,
because how nmuch input into the body will inpact
the di ssol ution.

Now, another | think inportant term nol ogy
is bioavailability. So, basocially,
bi oavailability is a function of solubility,
perneability, hepatic clearance, and effective
dose. O course nany, many other factors, but
here, sinplification is basically theses four,
five--four basically are fundanental paraneters
whi ch i pact the bioavailability.

So, therefore, when you | ook ata those
four parameters, if you know effective dose, the
pot ency, your educated guess, if you look at this
surface, you get sone idea what likely
bi oavailability will be in humans before you even
actually doing it.

So the advantage is the same for the early
stage that leads to selection. If you have a huge

nunber of subjects--which when | gave ny--1 say
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100--in fact, we have 1,000, for exanple--the
candi dates for human evaluation. You need to--for
human eval uati on whi ch one you select? So this
surface will help you, which one has a likelihood
to be successful--1ikelihood to be success.

DR, SI NGPURWALLA: But you have three
vari abl es | abel ed- -

DR YU  Mmhmm

DR, S| NGPURWALLA: --so this illustration
only pertains to three variables. And you said you
had five variables, and a hundred differential
equati ons.

DR YU It was--yes, we have a
hundr ed- -t he way--do have a hundred differenti al
equaltions. But a differential equation is a key
paraneter here is solubility, perneability and
hepati c cl earance--and dose. That's why | say dose
is 1.0. In fact we have a series plot--for
exanple, dose 0.1, 0.5, 1.0, 5 and 10--a--plot. So
when you sel ect a specific dose, and then you | ook
at this plot, and this plot--you have three

paraneters, basically--solubility, perneability and

file:////[Tiffanie/C/Dummy/1019PHAR.TXT (236 of 453) [11/3/2004 10:59:43 AM]



file:/lllITiffanie/C/Dummy/1019PHAR.TXT

237
hepatic clearance. And then fromthere you see
which is nore appropriate candi date for hunman
eval uati on.

DR, SI NGPURWALLA: | think | nade ny
point. You see three variables here. There are
two others--1"msorry, three paraneters here. You
have two other parameters. You need another
picture to connect these with those. And | won't
pursue the matter.

Let's go to nunmber 10--

DR YU | think this talk about hours,
all the mathematics from one stepw se.

DR SI NGPURWALLA: No, there are certain
princi pl es.

DR YU  Yes.

DR SI NCPURWALLA:  You can't show, in two
di mensi ons, nore than three dinensions.

DR YU Okay. Thank you.

DR SI NGPURWALLA: Al right.

Nunmber 10--picture nunber 10.

DR YU  kay.

DR, SI NGPURWALLA: Now, you know t he
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correlation coefficient, r-squares--

DR YU Mmhnmm

DR SI NGPURWALLA: --only neasures a
i near relationship.

DR YU. Yes.

DR SI NGCPURWALLA:  You coul d have two
dependent variables that are non-linear--

DR. YU Mnmnhmm mm hnm

DR SI NGPURWALLA: --and conpletely
dependent on each other, which r-square doesn't
capt ure.

So, | go back to the point raised by
Marvi n, here--and previous people. There are only
four or five points. They don't |look linear to me
at all. And you can't claima correlation--you
can't claimany neaningful correlation of point
.43. It doesn't have any neani ng.

DR YU Actually, you nade excell ent
point. | guess | did not nmake it clear in ny
presentation: the point | want to make here is
ani mal nodel are not predictive of all human bei ng.

DR, SI NGPURWALLA: Okay. So--
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DR YU that's the key.

DR. SI NGPURWALLA: Ckay. So don't put
r-square. Okay? Just put it that way.

And the top one doesn't nake sense--the
r-square of .71.

DR YU  Uh-huh.

DR, SI NGPURWALLA: It seens approxi mately
linear to nme--notw thstanding Marvin's conment.

[ Laughs. ]

So the first one does make sense. The
second one--1 don't know how many--you show a | ot
of observations--

DR YU Yes, there's 18 points.

DR SI NGCPURWALLA: No, the second one--the
@SBR nodel .

DR YU  Okay--yes, this is 18 points.
Yes.

DR SI NGPURWALLA: | think you have nore
t han 18.

DR YU 20.

DR SI NGPURWALLA: kay--whatever it is.

Agai n, r-square doesn't nake sense there--does it?
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DR YU  Well, | guess--you know, | said,
you know, when you | ook at r-square, .6 or .7,
statistically probably is not neaningful at all
But, | guess, from physiol ogical, pharmaceutica
perspectives, that at |east gives us some
i ndi cations what could be potentially correlation
coefficient; that whether it's good or bad.

I hope | answered your questions.
[ Laughs. ]

DR SI NGPURWALLA: Yes. Fine.

CHAI RVAN KI BBE:  Ken, you want to wrap
this up?

DR. MORRIS: A general question, | guess,
Law ence--you know, the charge of |ooking at how
we're adjusting the Critical Path or, how, you
know, that the Critical Path Initiative is being
addressed--given that a |l ot of what you' re talking
about isn't really generic drug-directed--sort of
taking that as a given for the nonent, if it's
adding to the overall Critical Path, it's probably
still val uable.

But if you |l ook at the larger picture, and
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you |l ook at, like, your CAT slide, which turns out
to be a popular slide--you don't have to put it
up--but | guess the thing that junps out--and maybe
this is jumping forward to tonorrow a little bit

is that this all presupposes that the dosage form
consistency is there to begin with when we're
tal ki ng about the bioequival ence.

VOCE [Of mke.]

CHAI RVMAN KIBBE: ©Ch, you're mike's off.

DR YU You're absolutely correct. And
this scenario, where I'mnot |ooking--it's useful,
these slides, we have not | ooked at how fornul ati on
i npact. Inpact, if you look at fornulation inpact
for i medi ate-rel ease dosage form you have a
suspension, different particle size. | can talk
hour s.

In terms of your first question, is this
absolutely generic? Probably not. It's actually
apply equall for drug discovery and devel opnent
i nnovators. | guess my Director at the bureau is
so nice he did not criticize, allowme to

[ 1 NAUDI BLE] here. So that's--1 have to say it

file:////[Tiffanie/C/Dummy/1019PHAR.TXT (241 of 453) [11/3/2004 10:59:44 AM]



file:/lllITiffanie/C/Dummy/1019PHAR.TXT

conmes out sonetimes in nmy research--not ny nission
to tal k about sone of the prediction
bi oavai l ability, bioequival ence.

DR MORRIS: Yeah, | didn't really--

DR YU Well, same mission, which is to
protect and advance public health. 1'msorry--go
ahead.

DR. MORRIS: No, | didn't nean it as a
criticism | was just saying that--1"'mjust not
sure that the imediate applicability of this is
with the generics. But--

DR YU Yes, this is equally applied to
i nnovators. | guess, no nmatter where | am whether
it's in the Ofice of Generic Drugs, or ny previous
position, Ofice of Testing and Research, our
m ssion is to protect and advance public health.
That's why--is part of the reason, | guess, why ny
director, so he's so nice, did not correct it.

CHAI RVAN KIBBE: Ckay. | think we need

DR, HUSSAIN. darify one point, which I

didn't--
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CHAI RVAN KIBBE: | guess we don't need to
go on.

[ Laughter.]

DR, HUSSAIN. No, | think, in listening to
the tal k, the nmessage that Law ence was delivering
with respect to dissolution for quality, and
di ssolution for predicting perfornmance, just to
further clarify what |I think I thought process is,

I think--for the last 20 years we have sort of
merged the two together. And essentially what
we're looking at is separating those out. There's
a quality-control function, and there's a function
for performance prediction. And those have to be
addressed differently. That's the nessage that
Law ence was gi vi ng.

DR YU Thank you, yes. That nade it
very cl ear.

Thanks.

CHAI RVAN KI BBE: Thank you. Thank you,
Law ence.

Jurgen, you're not going to let us end
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here, huh? Al right.
VENITZ: Is it on? kay.
YU.  You have two mi nutes.
VENI TZ: | do? Ckay.

YU:. [Laughs.]

% 3 33

VENI TZ: Okay, you have to count.

First, again, the sane comrent ethat |
made earlier today--1 obviously comrend you for
using quantitative nmethods to predict, as opposed
to always requiring nmeasure, neasure.

DR. YU Thank you

DR VENITZ: | do concur with the
previous--with Ken's basically, statenent that here
you' re tal king about drug substances when you do
your quantitative structure activity.

DR YU. Yes.

DR. VENITZ: Gven the fact that you are
at OG&, | think you should also focus on
exci pients, and products; in other wordsthe , what
is formulation effect? And |I'm not sure whether
you can have those nice nodels that you showed us,

that are very neaningful to come up with NVEsS and
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figuring out what the chem cal structure may be,
related to bioavailability.

The second--so, excipient effect and food
effect, to ne, is something in terms of Critica
Path that's inportant--not just predicting drug
subst ances.

| do urge you to continue to work on the
BCS, because |'mpretty sure in a couple of years
you're going to cone to this commttee, or the next
generation of comittee nenbers, for Cass Ill, and
you m ght make the sane recomendati on for C ass
Il that you just, four years ago, made for C ass
drugs.

DR. YU A az nede, yeah.

DR VENITZ: O Ajaz made.

Two nore comments: clinica
bi oequi val ence--that's obvi ously sonet hi ng that
this commttee pointed around for quite sone tine.
And you made the observation--which is a true
observation--that clinical bioequival ence means you
need a | arge nunber of patients, because you have

lots of variability.
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But | would take that argunent around, and
I'"d say two things: nunber one, you' re now testing
the product in the intended population. So you
have the benefit of getting away from healthy,
usual Iy mal e, volunteers, where you assess
bi oequi val ence.

DR YU That's correct.

DR. VENI TZ: Nunmber two, what is the magic
rule that requires you to have confidence in the
val ue of 80 to 120, or 125--as we do for areas
under the curve? Wy can't you/clinicians define a
mnimumdi fference that is perfectly acceptabl e?
We do that all the tine for non-inferiority
trials--in the clinical area. So why can't we use
that to assess this concept of clinical or
therapeutic bioavailability to get around this
sampl e size that is going to go up exponentially?

The | ast coment--the question that you
had on the dissolution testing, where you asked
what is--is this just nonitoring product
performance, or is this something that is nore

meani ngful ? Well, the short answer is: it
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depends. |If you have an in vitro-in vivo
correlation, it is not only sonething that you can
monitor, but it's sonething that actually can be
translated in in vivo performance.

So part of what you--maybe as part of your
research--want to |l ook at, under what circunstances
do you have 1V, IVC for sinple dissolution test, at
a single pH? And the conplex G tract--actually
we'd use this to a beaker with solution in it?

Anyway- - t hank you.

DR. YU Thank you. Do | have time for
comrent ?

CHAI RVAN KI BBE:  Thank you, Jurgen

Yes, you have time for comment. We are
pl anni ng, now, to extend the neeting this afternoon
to 7:30 p.m, so--

[ Laught er.]

DR YU. [Laughs.] | guess the excipient
effect | will showin ny BCS slides, not show in
bi oavail ability prediction slides.

In fact, the first publication, Molecular

Phar maceutics, 2004, is deal with food effect. So
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where | just want to say that we're investigating
ef fect of excipients on absorption, on
bi oavai l ability and bi oequi val ence.

And your--1 guess | forgot your other
conment, so | wouldn't have to comment on that.

[ Laughs. ]

CHAI RVAN KIBBE: That's ni ce.

Let me just throw out that | agree with
Jurgen's penultimte comment.

VOCE [Of mke.] Figure out what that
nmeans.

[ Laughter.]

CHAI RVAN KI BBE: W have an opportunity
here to show a real sense of cooperation between
academ a, industry and the FDA.

We have a series of speakers, all of which
are claimng they're going to use 30 m nutes.

Law ence said he was going to take 20. It was 47.

[ Laught er.]

If the other speakers are on the same
track--nostly because we ask |ots of questions--al

really good ones--we will, indeed, be here 'ti
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7: 30.

So, let's try to focus ourselves on the
tal ks at hand, nove through them quickly. And
anybody who has nore than 25 slides should be
enbarrassed.

[ Laughter.]

Al right?

We're going to start out with Dr.
Rosenberg, on the Critical Path Initiatives--the
Di vi sion of Therapeutic Proteins' perspective.

O fice of Biotechnol ogy Products--Current
Research and Future Pl ans

DR. ROSENBERG It's a pleasure to talk to
you about our perspective on Critical Path.

So--1 think it's inportant to start with
why--how the Critical Path Initiative evolved. And
it evolved, of course, because of the dramatic
decrease in novel drug and biol ogi cal product
i cense applications.

[Slide.]

so what you can see here is that, fromthe

m d-'90s there's been a steady overall decrease.

file:////ITiffanie/C/Dummy/1019PHAR.TXT (249 of 453) [11/3/2004 10:59:44 AM]



file:/lllITiffanie/C/Dummy/1019PHAR.TXT

250

And nore than, | think, just the decrease
in nunbers, we've really had a failure to devel op
t herapeutics and vaccines to address difficult
di seases. There's sone diseases for which there
hasn't been an inprovenent in therapy for over 30
years.

So, coupled with this general decrease in
novel product devel opment, there's really been, of
course, a high candidate drug failure rate.

[Slide.]

And it's pretty dismal to | ook at these
statistics. So, | nean, the last two--so a drug
entering Phase 1 in the year 2000 is less likely to
reach market than one entering Phase | in 1985
And nore sobering | think, in fact, is the fact
that about 50 percent of Phase IIl studies fail due
to lack of efficacy.

So there's really a lot of uncertainty by
the time many conpounds are entering Phase ||
trials. And Bob Tenple will go on about why that
is, and howto inprove that. But that's not the

subj ect topic here.
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[Slide.]

So this isn't--this sort of dismal picture
isn't for lack of trying. What you can see in this
slide is that, in fact, there's been an enornous
anount of money and effort dunped into research and
devel opnment, starting in the early '90s, and that
it certainly outstrips, dramatically, the nunber of
new chem cal entity approvals.

[Slide.]

So there are many factors that contribute
to this decline in new product applications. And
certainly one that has been cited is the failure of
novel methodol ogi es and treatnments to achieve
practical application. So, you know, all of the
wonder ful technol ogi es that have come up in the
past 10 or 15 years--many of them have really not
seen very much in the way of a practica
appl i cation.

[Slide.]

And | think getting industry's sort of
post nortem analysis on this is very inportant and

interesting. So, a coment from Roche was that "
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think we got too enanored of technol ogy and | ost
focus of what to do. The 1990s were really a boon
for in terms of science, but we forgot that we
needed to link all of that to disease.”

And the second comrent--from Adventis--"We
t hough we would very quickly validate targets that
were critical to disease and agoni ze or inhibit
themas a way to start to find a drug...and what we
found, in fact, is that validating targets takes a
lot of time. And this is one of the big
di sappoi ntments of this era.”

So, | think, nowhere is this--I nean, it's
key that we have a sort of naivete about product
development. And | think this is what the Critica
Path is trying to address--to take this naivete, to
do sone good science, and to perhaps shorten the
length of tine it takes froma great idea to
comerci al i zati on.

[Slide.]

And | think nowhere is this better
illustrated than in the devel opnment of a product

that we regulate in the Ofice of Biotechnol ogy

file:////[Tiffanie/C/Dummy/1019PHAR.TXT (252 of 453) [11/3/2004 10:59:44 AM]



file:/lllITiffanie/C/Dummy/1019PHAR.TXT

Products, and that is nonocl onal anti body
devel opnent.

And this tineline is a little bit warped,
in the sense that it doesn't start at the
begi nni ng; because the beginning of this tineline
is 1975, when Kohler and MIIstein devel oped the
hypoderm ¢ technol ogy that woul d make it possible
to produce nonocl onal s.

And so what you can see is there's about a
20-year |l ag period before you have a real flowering
of products. And so | think that Critical Path
asks a question, and that question is: can we
shorten this time?

And it's--1 don't think it's an assured
thing, but | think it is certainly worth a valient
effort.

[Slide.]

So let's focus a little bit nore now on
bi ot echnol ogy products, and biol ogi ca
t herapeutics, which is the group of products that
our office regul ates.

So, one of the reasons that there has been
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a decrease in nunbers of these products is that
there has been a dramatic increase in the |ength of
clinical developnent tinme. And you can see here,
fromthe 1980s, through 2002, you know just this
linear increase in developnment tine. And that's
coupled with, pretty much, preservation of the
approval --the length of tinme it takes to approve
these products.

[Slide.]

And that differs fromthe case of small
mol ecul ar drugs, where in both the clinical phase
and review tinmes have di m nished or pretty nuch
| evel ed of f since the early 1990s.

[Slide.]

So what is it about biol ogica
t herapeutics that has caused such a length in
devel opment tine? Well, for one, there's a
really--a big shift in disease indications since
the m d-1980s, |ate 1980s. Mre and nore, chronic
di seases are being assessed. And, of course,
|l onger trials are necessary in the case of chronic

di seases, to both the assess the efficacy of the
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product, but as well as the durability of responses
is key.

And even nore inmportant, | think, there's
been a shift to therapeutic products whose
mechani sm of action and toxicities were |less well
understood. So, what was encountered in these
clinical trials were unexpected and difficult
toxicities, as well as a difficult in devel oping
appropriate surrogate endpoints that would all ow
for shortening and greater efficiency of clinica
trials.

[Slide.]

So how can FDA help? As | said, | think
Critical Path is a great tool to try and address
t he enhancenent in product devel opnent efficiency.
But | think it's inportant to realize that FDA and
industry still will have different roles.

According to this review, the ultimate
goal , of course, of FDA and industry is the sane:
to provide patients with access to new, safe and
effective treatnments. And what's really at stress

here is that coordination and cooperation are
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And the comment here is that FDA can only
the process. And | think Critical Path

to take this "only assist" into "assist

[Slide.]
In addition, we're not the only partners
this has been nmentioned before. There

pl ayers: di sease-specific advocacy

groups, NIH, CDC, etcetera. And the NIH recently

has | aunched their "Road Map,'

which is very nuch

targeted for drug devel opnent. And they have, you

know, three basic initiatives within this Road Map

And so FDA is going to have to work, not only with

i ndustry,

but also with NIH, as well as other

advocacy groups in noving this--in enhancing the

ef ficiency of product devel opnent.

[Slide.]

Now, this has al so been nentioned--but FDA

is uniquely positioned to identify and overcone

chal | enges to product devel opnent. Reviewers can

identify conmmon thenes and systematic weaknesses
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across sinilar products, and that based on such
know edge, reviewers can fornul ate gui dance
docunents and clearly offer industry sage advice
about pitfalls.

Now, | think it's worth it to nmention that
gui dance docunetns have actually be shown to foster
product devel opnent; that they inprove the changes
of an initial success of a marketing application,
and they shorten tine to approval. So there is
research that verifies that, and so | think it's
very critical to have scientific personnel that can
pronul gate very hel pful gui dances.

[Slide.]

So what are FDA strategies for speeding
i nnovate therapies to market? The first one was
actually in 2002, and it was called "Inproving
I nnovation in Medical Technol ogy: Beyond 2002."
And this one particularly highlighted the
i mportance of gui dance docunents in avoiding
multi-cycle reviews.

And, of course now we have Critical Path.

[Slide.]

file:////[Tiffanie/C/Dummy/1019PHAR.TXT (257 of 453) [11/3/2004 10:59:44 AM]



file:/lllITiffanie/C/Dummy/1019PHAR.TXT

258

So the Critical Path, as we all have
heard, it's a method to devel op new tools, to
i mprove predictions regarding safety and efficacy
of new products in a faster tine at |ower cost.

And it essentially supports
research--clinical and otherw se--for applied
sci ences needed for nedi cal product devel opment.

[Slide.]

You' ve all seen this. Critical path goes
to sone translational research, through to product
| aunch. But actually, in our view, know ng the
troubl e that biological therapeutics can get into
foll owi ng marketing, and followi ng |icensure, we
think it goes well beyond that, into post-licensure
phases.

[Slide.]

Again, Critical Path involves issues of
safety, efficacy and industrialization. And our
scientists, in the Ofice of Biotechnol ogy
Products, are very expert in all of these
aspects--or certainly in targted areas of all of

t hese aspects of product devel opnent. And, as
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say, underestinmated here is post-licensure issues.

[Slide.]

So, what sort of personnel does one need
to negotiate this Critical Path? Well, for
bi ol ogi cal therapeutics we think that the
researcher/reviewer is ideally positioned to
advance the Critical Path. So a
researcher/reviewer is a sort of hybrid species;
this is a person who does a | ot of regulation
This person is a producdt expert. They're
absolutely integral to the regulatory process at
al | stages of product devel opnent, and they provide
scientific expertise on nultiple |evels: product
manuf acture, including inspections--all of our
reviewers go on inspections; product--this is an
expert in product characterization, including
mechani sms of action, in vivo bioactivity and
toxicities. The researcher reviewer is also an
expert in some analytical nethods, and in sone
ani mal nodeling. But the researcher/reviewer also
has a key role in policy fornmulation and

promul gati ng gui dances.
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[Slide.]

So the basis for the regul atory expertise
of the researcher/reviewer is engagenent in a high
quality research program So the
researcher/reviewer is required to maintain an
active | aboratory reseaerch programin the field
relevant to the review area. This person nust
publish findings in peer reviewed, high quality
journals, and they mnmust undergo site visit
eval uations of their programevery four years, and
yearly internal evaluations. And, in fact, our
pronotions are pronul gated nore on our research
expertise, and our research acconplishnents al nost
than our regul atory acconpli shments.

[Slide.]

So, interestingly, this requirenent for a
regulator who is intimately famliar with
cutting-edge technology is very much in sync with
findings that a subconmittee of the FDA Science
Board made back in 1998, when they said, 'It is the
consensus of the Commttee that FDA requires a

strong | aboratory research focus and not a virtua
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sci ence revi ew process; otherwise we risk the
potential to danage not only the health of the
popul ation of the U S., but also the health of our
econony. "

And | think the health of both are clearly
i n danger when we can't get new products out.

[Slide.]

So this group also went on to say that
regul ators and policy makers require expert
know edge and first-hand experience with the |atest
technol ogy being applied to biological products;
and that an intranural research porgramis required
to assess risks of new therapies, to devel op assays
and new approaches to increase efficacy and safety,
and reduce risks. It sounds a lot like Critica
Path to nme.

Moreover, | think a very strong point they
made was that a strong, well maintained intranural
research program provi des the basis for a climte
of science and scientific conmmunication with FDA
They enphasi zed retaining high-quality scientific

staff, but | think the perneation of science into
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the review process is absolutely paranount.

[Slide.]

kay, let's go on--just skip this.

[Slide.]

So let's go to ny division--the Division
of Therapeutic Proteins. This nmay be too snmall to
read, but the only point | wanted to neke is that
all of our reviwers--and we do have sonme full-tine
reviewers--are spread anong three | aboratories:
the Laboratory of |nmunol ogy, the Laboratory of
Bi ochemi stry, and the Laboratory of Chenmistry. And
we think that this is in keeping with keeping the

culture of science perneated into the review

process.
[Slide.]
Qur division regul ates an enor nous
diversity of products. W have 37 total |icensed

products; we have 30 novel nolecular entities. W

have nmany naturally-derived products--nostly

reconbi nants, however; and really very mniml "me

too" products. W have several interferons, for

exanpl e.
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We regul ate many engi neered versions of
prot ot ype products that are designed to enhance PK
or other product characteristics; pegyl ated
products. Many of our products have site-directed
mut agenesi s for hypergl ycosyl ation, as well as
ot her enhancenents.

Qur products are produced in very diverse
cell substrates; from bacteria, yeast, insect
cells, rodent cells, human, as well as transgenic
ani mal s and, soon to be, plants. And the

manuf acturi ng process is unique for each of our

products.
[Slide.]
So the products that we regul ate--1 think
you're famliar with: interferons, interleukins,

t hrombol ytics, anti-thronbotics, therapeutic
enzynes; all the ematolic growmh factors,
neurotrophic gromh factors; chenoki nes--which are
a novel area for us; wound healing products;

t oxi n-fusi on nol ecul es; angi ogenesi s and

anti - angi ogenesi s agents; inmmunonodul ators,

receptor antagonists, l|lectins; and, nobst
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inmportantly, | left off cosnmetics. W also have
botox. We're very proud of that product.

[Slide.]

So what are the principal scientific
i ssues--and regul atory chal |l enges--for us?

We've got a lot of themin our division
Conparability is always a paranount issue, because
there are no anal ytical techniques that wll
preci sely define the 3-D structure of our conpl ex
proteins, we have to use a variety of techniques to
establish conparabilitiy. And sonetinmes that
actually requires animal studies and soneti nes
clinical trials. And we're engaged in a great
exercise of this right now, in our follow on
biologicals initiative

Al proteins are potentially imrmunogenic,
and so we have problens with i mmunogenicity. W
have hypersensitivity responses, we have
neutralizing anti body responses. And these can
really bl ow up in product devel opnent.

Pot ency assessnents--as | said, because no

anal ytical technique--and one--is good at really
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defining the 3-D structure, we use a potency assay,
which is an activity assay which gives you a clue
about product protein conformation. And that
differs quite a bit, in sonme respects, fromsnall
mol ecul e regul ation

Qur products have been the subject of
product counterfeit--on both Neupogen and Epogen
And so we're working th the Ofice of the
Conmi ssioner in formulating responses to that.

W' ve al so faced novel transgenically
produced products. W're going to get products
produced in chicken eggs, as well as plants. And
those raise very novel safety issues--and efficacy
i ssues, as well.

And we're always faced with infectious
di sease transm ssion because of the way our
products are produced, and the materials that are
used to produce them

[Slide.]

So, as product experts, we have a very
keen know edge of pitfalls in product devel opnent,

frompre-clinical studies to Phase | and |
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studi es; imunogenicity, unexpected adverse events,
| ack of appropriate aninmal nodels. Certainly,
mechani sm of action, when it's not fully eval uated,

can be very problematic.

[Slide.]
in Phase |11, the devel opnent of validated
pot ency assays are a real pitfuall in product

devel opnment, as well as changi ng manufacturing in
the mddle of Phase IIl studies, which really
wr eaks havoc.

And so we really--you know, we spend a | ot
of time with sponsors trying to stear them away
fromthese pitfalls. And | think you'll see that
our style of communication is highly val ued by
i ndustry, who feels that it's, in fact, vital for
nmore efficient product devel oprent.

I"mjust going to skip over some of the
clinical ones.

[Slide.]

So, our Critical Path focus for our
division is basically to support ongoing Critica

Path projects. And we think of those as pertaining
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to entry of products with novel nechani sns of
action--and that woul d enconpass research that
i nvestigates mechani sns of action of new products;
research that establishes new ani mal nodels for
assessnent of safety and efficacy; and research
that provides new or inproved products to the
pi plines.

[Slide.]

Mor eover, we recogni ze very well the
barriers and hurdles to product devel opnent,

i ncl udi ng i mMmunogeni city and potency assessnent.
And so we val ue research that overcones these
barriers to product devel opnent; noreover
activities to standardi ze assays--this is very

i mportant when you're trying to conpare across
di fferent products.

Moreover, the last type of research we
think is highly critical-path appropriate is
identification of surrogate endpoints and
bi omarkers for safety and efficacy. And so we
really value research that identifies nove

bi omarkers, as well as activities to gain consensus

file:////[Tiffanie/C/Dummy/1019PHAR.TXT (267 of 453) [11/3/2004 10:59:44 AM]



file:/lllITiffanie/C/Dummy/1019PHAR.TXT

on appropriate surrogate narkers.

[Slide.]

So, sone of the prograns that we have
really very much addressed directly with Critica
Path issues: one of themis the devel opment of CpG
ol i gonucl eoti des as i munonodul ators for infectious
di seases. Daniela Verthelyi is the principa
i nvestigator, and so she investigates CpG
ol i gonucl eotides as they interact with toll |ike
receptor, as well as other potential toll |ike
receptor ligands. And she studies primtes; she's
interested in identification of surrogate markers
of inmune protection, and devel opnent of novel TLR
agoni sts. This project also has high rel evance to
bioterrorist situations; can we enhance the inmmune
response by fiddling with these toll like receptors
to bioterrorist agents?

[Slide.]

The second project that directly addresses
Critical Path issues is a research project that's
focused on chenoki nes, which are cheno-attractant

cytokines. And we're ver increasingly coning to
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appreciate the fact that these products are
absolutely critical for cell mgration in the
seetings of inflanmation, netastasis, angi ogenesis,
and at herosclerosis. Mke Norcross is the
principal investigator. And, within his research,
he is devel opi ng nethods to assess the potency of
these products. Potency, as you can inmagine, is
very difficult to assess for a product that's a
chenpb-attractant product. Those are very squi shy
assays; very variable. So, this has been a rea
probl emin product devel opnent.

He is, as well, trying to evaluate and
devel op nethods for non-clinical screening of
anti-viral biological products, as well as the
devel opnent and val i dati on of bi omarkesr and
surrogate endpoints for immune-based therapies for
H V infection.

[Slide.]

And just to show you a little bit of a
schematic here--so you have bacterial products,
such as LPS, or CpGoligos that tickle toll Iike

receptors that are present on macrophages and

file:////ITiffanie/C/Dummy/1019PHAR.TXT (269 of 453) [11/3/2004 10:59:44 AM]



file:/lllITiffanie/C/Dummy/1019PHAR.TXT

270
dendritic cells--antigen-presenting cells--that
cause themto emt chenokines, such as |L8,

M P1-al pha, |P10, and these cause chenpattraction
of various inmmune nediators, as well as cause
trafficking of tumor cells to distant cites.

So it's a very exciting area, and | think
havi ng such expertise is critical to the product
devel opnent.

[Slide.]

Dr. Donnelly also has a program which we
think fits directly into Critical Path. He is
focusi ng on signaling pathways of nove
interleukins and inferons; specifically, he's
defining signal transduction pathways for new
cytokines, new interleukins, ILs 19, 20 and 22, as
wel | as defining biological properties of a new
interferon, which may be significantly less toxic
than interferon-alpha. I1t's called
i nterferon-I anbda.

[Slide.]

Dr. Beaucage--who nany of you may

know -wor | d-cl ass chemni st--basically has a program
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to enhance the specificity and sensitivity of
ol i gonucl eoti de m croarrays which, of course, are
used for nyriad purposes. And so he has focused on
detection and quantification of bacterial and vira
nucl ei ¢ acid contami nants in biologicals, including
bl ood products. This nethodol ogy woul d be hel pfu
for high-throughput screening of point nutations,
or single-nucl eotide pol ynorphisms that m ght
di spose to human di sease. And, of course, these
are used wi dely as gene expression assays to
eval uate potentially the safety and efficacy of
drugs.

[Slide.]

So, those are the projects we think are
directly relevant to Critical Path.

O hers, | think, we conceive of as being
supportive of Critical Path; perhaps not as highly
targeted, but neverthel ess, absolutely vital to
product devel opnent.

So, Dr. Shacter's program and Dr.
Johnson's program are focused on novel anti-cancer

treatnents. Wth Dr. Shacter, nodul ation of signal
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transducti on pat hways to enhance tunor cell dealth
in response to chenot herapeutic agency, and the
i nvestigation of antioxidants as potenti al
chenmoprotective agents to limt side effects from
cehnmot herapy. And Dr. Johnson is focused on
enzynol ogy of epidermal growth factor receptor
signaling, as well as identification of nove
si gnal i ng nol ecul es.

[Slide.]

Many of our prograns are inmunol ogically
oriented. And as | said, inmunogenicity is a
critical issue along the Critical Path.

So, all of our proteins are potentially
i mobgenic. As | said, we can get hypersensitivity,
anaphyl acti c-type responses, or |1gG antibodies that
will neutralize a therapeutic protein, or block the
action of an endogenous honol og of that
therapeutic. And i munogenicity has killed products
in devel opnent; certlain fromepoeitin, CNTF,
GW CSF-1L-3 fusion nol ecules, as well, it linmts
the efficacy for many giol ogi cal therapeutics, such

as therapeutic enzynes, interferons al pha and beta,
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and aspar agi nase.

And it poes an ongoi ng concern for
| icensed products following changes in
manuf act ure, packagi ng and clinical indication.
And | think nost of you are aware of the situation
with Epo and the induction of pre-red cell eplasia,
due to changes in the packagi ng of Epresx.

AS well, there's a lack of standardized
assays for conparison across products in the sane
class. And this is a problem

[Slide.]

So | think, you know, for imunogenicity
nmost of us conceive of it as being capabl e of doing
the following, which is to block the devel opnent.
Actually, interesting--it was supposed to bl ow up.
So ny Papa Haydn slide didn't work very well

[Slide.]

So, the i munogenicity concerns and the
projects that address this have to do with
under st andi ng t he nechani sm by whi ch anti body
responses to proteins are switched to cause

anaphyl axis. And this also will have, | think,
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sonme neaning for small nol ecul ar drug devel opnent,
because they are not without their hypersensitivity
response; research to devel op better aninmal nbdels
to assess inmune tol erance and autoi Mmunity;
research to di ssect imrmne responses to enbryonic
stemcells; and we are also participating in
international efforts to standardi ze anti body
assays for erythropoietin products.

[Slide.]

Sone new Critical Path projects that we
foresee, | ooking into the future: nanotechnol ogy
is being highly toutedfor potential abilities to
deliver productsi n novel ways. This nmay al so
actually present big problens i munogenicity for
vacci nes that many of these approaches m ght be
terrific in enhancing i munogenicity, but they
coul d be devastating for therapeutic protein
products. And we think this is worth investigating
so that this technol ogy--at |east for biologica
therapeutics is not stopped prematurely.

For therapeutic enzynes, the imune

response does linmt efficacy, particularly of
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|ife-saving products for patients who | ack sone
endogenous enzymes which are critical for life.
And so we think that tol erance induction should be
explored in that setting.

Protei n aggregates are a perpetual problem
that induce i mmunogenicity. However, the
specifications for aggregates are essentially set
on manuf acturing experience, not on risk. And so
we think it would be critical to evaluate the risk
of protein aggregates. What |evel of aggregates?
What ki nds of aggregates? And how are they
delivered? What is responsible and what is
important in incurring risk?

And al so the devel opment of bui dance
docunents we think would be a very valid Critica
Pat h project.

[Slide.]

As well, sonme of our research--out of sone
of our research has cone an idea for a nove
product which would pronote treatnent of sepsis,
which is a disease that is notoriously refractory

to treatnent. And Dr. Shacter's |lab has identified
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protein S as being critical for many functions,
anong which are cl earance of apoptotic cells. But
since activated protein C works in conjunction with
activated protein--with proten S, we think that our
research suggests that addition of protein Sto the
treatnment protocol that uses activated protein C
will inmprove efficacy. And so we would like to
develop that as a therapeutic protein. O course
we would Iike to get that to a commercial entity
that woul d develop it

[Slide.]

I"'mconming to a close now. But we also
think that comrunication is a critical conponent of
Critical Path. And an industry survey done | ast
year that | ooked at good revi ew managenent
practices, found that the kidns of communications
we had--and that were alluded to, |I believe, in an
earlier talk--that is open, honest comrunication;

i nformal comuni ati ons; regular status updates;
timely comruni cati on of issues as they arise; and
clear and conci se FDA responses with expl anati on of

positions--these were all review practices while we
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were in CBER, and we have carried over to CDER, and
we certainly hope that, given that conmmunication is
vital, that these will be carried on.

[Slide.]

And so | will skip through this. You can
read through it yoursel ves.

[Slide.]

O her DTP Critical Path activities involve
participation in | CH proceedings; and particularly
with regard to to conparability guidance. So Dr.
Cherney, who is the Deputy Division Director is the
|l ead on the ICH !5e, and so, again, the inportance
of gui dance docunents can't be overenphasi zed, in
terns of enhanci ng product devel opnent efficiency.

Anot her one of our personnel, Dr.
Kirschner, is involved in standardization of
anti body assays for erythropoietin products, which
is an international effort. And, noreover, the
suport of risk-based approaches to GW and
i nspectional issues is sonething that we al so think
is avital Critical Path activity. W need to

switch fromchecklist approaches to GW, to
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ri sk-based approaches. And we're strongly
participating in that.

[Slide.]

So, in summary, DTP strongly supports
Critical Path efforts to facilitate devel opment of
new products. W think that we have sone projects
that are doing that now, and should be better
supported. We have identified new projects that we
think should be funded to enhance this process.

O her activities, including the
devel opnment of gui dance, adoption of a risk-based
approach to GWs, and nai ntenance of communication
format with industry we also think are vital

So--1"Il end with that. And | hope
didn't go too nuch over tine.

CHAI RVAN KI BBE: Thank you very much.

Qut standing! Al right.

You actually have all owed us five mnutes
worth of question time. And we'll let Meryl have
it all

DR KAROL: kay, thank you. That's a

very inpressive sumary of what you're doing.
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I wondered if you're placing enphasis on

devel opnment eof biomarkers for not only

i mmunogeni city, but hypersensitivity, tolerance as

wel | ?  You know, could you tell us about those
efforts, to devel op biomarkers to predict these
ef fects?

DR. RCSENBERG Yes, | think--you know,

do a lot of animal nodeling. And so nost of our

279

we

prograns have to do with rodent nodels, and | ooking

at tolerance, and | ooking at inmunogenicity,
particularly--Dr. Verthelyi's program

Now, she has taken this one step higher,
to primate nodels, in trying to cone up with
surrogate markers. And, you know, | think this
sonet hing that we're putting an enphasis on. |
don't know that we have a real formal |ook at that
at this point, or we can really report on that.
But that is sonething that we would like to
enphasi ze better.

CHAI RVAN KI BBE: Ken? You really--

DR MORRIS: | really have a question

really have one
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CHAI RVAN KI BBE: wel |, go ahead.

DR MORRIS: But it's not as technical, |
don't think.

G ven the Tufts projections, as well as
the statistics you showed on success, have you
attenpted to factor the contribution of the various
thrusts that you're pursuing to determne--in terns
of prioritization?

DR. ROCSENBERG So--in terns of--yes. |
mean, | think that what we're trying to enphasize
are aspects that have been proven to do somet hi ng.
So, certainly, communication is a critical aspect,
and devel opnent of gui dance is--has been shown--

DR. MORRIS: Yes, actually, | guess | was
t hi nki ng nore about your research thrust, but--

DR ROSENBERG  Yes--so those are
enphasi zed.

The research thrusts--yes, | think that
what - -you know, what we're |ooking at here is the
research projects that we have that absolutely
address Critical Path issues we would like to

expand. O course, resources are linited, and
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there's just a certain anbunt we can do. But the
one's we've identified | think are absolutely
critical for these novel energing technol ogies.
And, as we've seen, you know, people can be very
nai ve about what one can expect fromthose.

So | ooki ng--you know, having | ooked at
that, and | ooking at what's coni ng ahead, we woul d
like to investigate, you know, the inmunogenicity
concerns for nanotechnology. W would like to
| ook--you know-we would like to be able to | ook at
that. | can't do that with the personne
limtations I have now. W would need fundi ng and
personnel to do that.

So--as well as, you know, bioterrorismis
a very inmportant factor now, and we think we have
the ability to address a treatnent for that, which
woul d be the CpG oligonucl eotides, or sone simlar
pat hogen- associ at ed nol ecul ar pattern |igand.

So those, | think--we have good nodel s,
and we would like to push forward on those in
particul ar.

DR. MORRI'S: Thank you
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CHAI RVAN KI BBE: Melvin, you want to--

DR. KOCH: Yes, just--excellent
presentation. | was just wondering, in many of the
needs you expressed--and they sound |ike idea
candi dates for CRADAs. And has that been expl ored
at all?

DR. RCSENBERG Yes. W certainly try to
devel op those where we can. It's a little tough,
gi ven sonme constraints. Because, of course, as
soon as you devel op a CRADA, you know, you're
limted in what you can participate with, in terns
of regulatory action. So, you know, you're always
sort of caught between a rock and a hard pl ace.
But--yes, we are trying to devel op CRADAs--for sone
of those projects--and have been successful. Dr.
Beaucage has been successful, particularly, with
the mcro-arrays over the years, and getting
CRADAS.

CHAI RVAN KI BBE: Thank you very much.

DR. KAROL: One nore question? How are we
from devel opi ng SAR nodels for protein

all ogenicity? 1Is that at all on the horizon?
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DR. ROSENBERG Whoa! That's a very good
question. And | don't know the answer to that. |
really can't tell you. | think | would have to

talk to sonebody who's nore of--nore focused on

al l ergy.

CHAI RVAN KI BBE: Thank you very nuch.

DR. RCSENBERG  Thank you.

CHAI RVAN KI BBE: Next, we have Steve
Kosl owski . Sever has 64 slides--

[ Laught er.]

DR. KOZLOMABKI: Oh, I'malready in
troubl e.

CHAI RVAN KI BBE: You're under the gun,
St eve.

DR KOQZLOWSKI :  Well, thank you for having
me speak. And | will try and nove quickly.

[Slide.]

So I'mgoing to talk about the Division of
Monocl onal Antibodi es, which is the other
bi ot echnol ogy product division. I'mgoing to talk
alittle bit about quality, and I'm going to kind

of take the lead fromone of Ajaz's slides, and
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tal k about connecting the dots; then about a
concept called biological characterization; the
reserch revi ewer nodel, which we can go through

qui ckly, because Any already covered that; the
organi zation of our division--our products; ongoing
research' Critical Path; and then sort of

summari zing Critical Pathways and directions.

So | want to put up a slide that Ajaz gave
me, about a way of |ooking at integrated quality.

[Slide.]

The fact that different disciplines in
review fromclinical to manufacturing TO CGWs to
PAT all need to be interconnected in a useful way.
And 1'd like to take a little bit of a slice of
that figure--

[Slide.]

--and actually take a way a |l ot of points,
and basically | eave the CMC relationship to
clinical attributes, and tal k aout connecting one
dot to begin with: the chem stry of a product--or
basically, its conplete structure, to those things

that we control in evaluating it.
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So, clearly, the characterization of a
product |eads to what we eventually use as
cl assical specifications-0-or at |east how we've
tal ked about productsi n the past.

[Slide.]

And there are ICH guidelines on this. You
need to characterize a biotech product in order to
pi ck the relevant specifications that you use for
quality control. You choose these specifications
to confirmquality--and obvi ous, you don't
recharacterize the product each time. But what's
critical is those nol ecul ar and bi ol ogi ca
characteristics that are necessary for connecting
to safety and efficacy.

[Slide.]

And | think those are really the weakest
Ii nks, because the connections between what
structure really matters for clinical outcone--what
attributes are inportant--and what controls in
manuf acturi ng, or what controls in regular testing,
confirmng these things is a very hard link to

make.
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And clearly you need to know these
rel evant structural attributes to take advantage of
this CGw, or nore global way of |ooking at things.
So, again, what processes you need to control; what
structural attributes are inportant.

[Slide.]

That leads me to what 1'Il call biologica
characterization.

So I'lIl start with tal king about our
nmol ecul es. Any certainly referred to the fact that
the biotech proteins--or products--tend to be very
large. And this is an exanple of a third of a
nmonocl onal anti body--an Fab section conpared to a
statin.

[Slide.]

And so, clearly, the large nol ecul e has
i ssues, not only of primary sequence, but higher
order structure, post-translational nodifications,
and it is a very heterogeneous protein. |In fact,
the variability in proteins--in fact in the desired
product--are greater in size than the size of a

statin.
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And, again, conparing nol ecul ar wei ght:
150, 000 to 400.

[Slide.]

So this leads to a problem-as Any pointed
to--for conplex nol ecul es--as again, in the ICH
gui dance- - physi ochem cal information at |east
presently insufficient to define higher order
structure.

[Slide.]

And so what we use--and it's an inperfect
thing--but we use biological activity as the
surrogate, sosrt of, for full biochenica
characterization.

And so biological actiivty is specific
capacity of a product to achieve a particul ar
effect. And potency is the way we neasure that.
We use a variety of bioassays: animal based, cel
cul ture based, biochem cal --sonetinmes receptor
I'i gand bi ndi ng.

[Slide.]

There's a whol e conti nuum of these assays,

which go fromvery sinple assays to ones that are
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very conpl ex. The conpl ex assays--like, ideally, a
clinical study--is true potency, but its
reproducibility and its utility as an assay is very
poor. On the other hand, sinple assays are very
useful froma validation perspective, but may not
really reflect what you want to | ook for

[Slide.]

So how do we choose the rel evant biol ogic
activity as a surrogate for structure? So
assessnent of bi ool ogical properties is an
essential step in the characterization. And so, by
characterizing the biological responses that are
generated by the product, one should be able to
pi ck a good assay.

[Slide.]

So just like you characterize the
structure to pick the physiochem cal attributes,
you need to characterize the biological effects to
pi ck a potency assay, and to define those
characters that ensure safety and efficacy. And,
agai n, defning those characteristics--what

attributes really matter--are crucial to the ideas
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of risk managenent, CGAws for the 21
st century, and

PAT. Because if you don't know what to control,
you can't control it.

And that nakes it also relevant to snall
mol ecul es and achieving this ideal state where
everything is connected, and you can avoid a | ot of
testing at the end, and you can truly know your
process.

So | want to touch on two quick things:
nmol ecul ar mechani sm of action, and bi ol ogi cal
pl ausi bility.

[Slide.]

Mol ecul ar nmechani sm of action is--again,
you need it for potency assays for therapeutic
proteins. But for all CDER products, it will help
you pi ck rel evant physi ochem cal properti es;
sometines predict toxicity, drug interactions and
efficacy; and can be useful in choosing ani nal
nmodel s and clinical nonitoring early on, when you
don't have enough data to really know what a
protein or product is going to do.

[Slide.]
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bi ol ogi cal plausibility--we tal ked about
bi omar ker devel opnent and validation. You need to
be able to interpret early pharmacogenoni c and
proteom c data. Wen you have a | arge enough
study, statistical data may be good enough. But
when early on you need to nmake a decision that
i nvol ves product devel oprent, bi ol ogi ca
plausibility is a critical part of assessing a
bi omarker. And one of the only ways to do that is
to really understand the nmechanistic issues, and to
say that this marker or this gene nmakes sense.

[Slide.]

So if biological characterization is so
critical to these issues, why is there such little
gui dance on howto do it?

If you | ook at the gui dance of
end- of - Phase 2 meetings, it tal ks about having
"adequacy i n physiochenm cal and bi ol ogi ca
characterization." The termis used. However, if
you |l ook in the parentheses: "peptide map,"
"structure," glycosylation"--no nention of what

bi ol ogi cal characterization is.
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Later on, it tal ks about "bi oassays," and
met ni ons using a variety of materials in the
bi oactivity assay, not just the product
itself--which is the begi nning of biologica
characterization.

[Slide.]

What you woul d ideally want--and, again,
this is difficult to do, and we're not saying that
this can be done or shoul d be done--but binding of
the product; singal transduction pat hways; cel
culture effects; tissue studies; and in vivo
studi es--and sonetines nmultiple studies, because
the sane protein or same product can have nultiple
active sites.

To do this, you need rel evant nodel s.

That nmeans you need the right receptor, the right
pat hway, the right cells, tissues and species. To
pi ck those, you need to know the nol ecul ar
mechani sm of action. However, if that's how you're
defining it, you have a circular problem It
really is difficult to do this. There's no |inear

algorithmto really biologically characterizing
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sonmet hing. And so, again--1'll use another term
fromAjaz--you really needs a systens approach.
You need a way of dealing with this information to
all ow you to get the attributes that can allow you
regulatory relief fromcontrolling them

And there's al so product specificity.
There's a lot nore variability in a lot of these
bi ol ogi cal assays. And it's very expensive.

[Slide.]

So one approach--and we have conpani es
who' ve actually done this--is to sort of have a
matrix. So for--and I'Il tal k about using one or
so lots, and using many lots for sone of these
t hi ngs.

So in initial devel opnent--the lots very
early on--you mght ook at multiple in vitro
assays, and really get a good feel for what your
devel opmental |ots do; nove on to testing sone of
those in nore conpl ex ani mal assays--transgenic
nmodel s, sophisticated nodels that really try and
target the relevant attributes. And then, again,

in the end, when you have a validated bioassay, it
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woul d be good to go back and | ook at all the |ots.

Stressed lots--simlar testing
pl an--because this is likely to start giving you
variants that you can define as inportant or
uni nport ant .

And then for sonme of those variants you
m ght purify them and then repeat sonme of othis
testing.

In clinical |ot manufacture, you're always
going to have sone lots that are at the extrenmes of
the ranges. And use of those lots in some of these
assays can al so help you define this.

Ad, finally, the clinical lots, you knhow,
shoul d be | ooked at in the validated bioassay and
sosnetinmes in sone of these other assays.

So having a sort of matrix approach to
what you're | ooking at may hel p define the
informati on that you need to help you avoid
retesting and |l ooking at all these attributes.

[Slide.]

To do this, there needs to be bi ol ogy

expertise. A biological characterization is only
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as good as the data that supports it. Regulatory
deci sions are inmpacted by this sort of
characterization. There needs to be a framework
for interpreting this data, interpreting the
assays, and defining what's needed.

And this expertise is going to becone nore
i nportant over time; in fact, it may be useful to
actual |y have a gui dance for how to approach
bi ol ogi cal characterization for some of these
materials, and a mechani sm for consulting people
with the right expertise in order to do this.

And with the recent consolidation, CDER
has now got sone additional expertise in cell and
mol ecul ar bi ol ogy, which could play a role in sonse
of this.

[Slide.]

And, now, we tal ked about the research
revi ewer nodel --basically, research reviewers do
both jobs. |It's challenging. W're judged on
productivity. W have to go through site visits
and tenure commttees, and we have the difficulty

of multiple workl oads.
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On the other hand, the research reviewer
model can serve as a form of catal ysis and synergy,
because basically we know not all reviewers can
have active research program |It's economically
unfeasi bl e, and it doesn't make sense.

[Slide.]

But if you have a small nucl eus of
research reviewers, they can hel p encourage sone
i ssues in biochenmical and biol ogica
characterization, process understandi ng, and
mechanism And they can consult on key deci sions,
and they can also network to NIH and ot her acadmic
groups, OIR staff, and the full tinme review staff.

[Slide.]

Research is organized in funny ways. So,
if you take disciplines |ike imunol ogy, tunor
bi ol ogy, neurosci ence and devel opnent al bi ol ogy,
there may be peopl e who have expertise in
cytokines, or cell hornones related to this;
adhesion related to these cells; and
differentiation or in signal transduction. And

there's a kind of a matrix. And you really can't
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cover everything. But if you have a nunber of
researchers--as Any tal ked about in her division,
and we have in our division--who cover a |lot of
these areas and things, you can often find points
of intersection. And those points may involve
research related to your question; N H journa
clubs that people participate in; acadenic
conferences; and, finally, the literature
itself--but this variety of networking that gives
you access to infornmation.

[Slide.]

So, briefly, about our organization. So
we have three divisions: Mlecular Devel opnment and
I mmunol ogy--Margi e Shapiro's the lab chief; the
| aboratory of Cell Biology--Kathleen Couse is the
lab chief; and the |aboratory of I mrunobi ol ogy--and
I"'mthe lab chief. And each of these have three
principal investigators. They |ook at |ynphocyte
and nonocyte biol ogy; tunor suppressors and
oncogenes; cell-cell and cytokine-receptor
interactions; signal transduction; and anti body

i nteractions--which are very relevant to our
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products; and manufacturing process validation

[Slide.]

And our products--if you |l ook at themin
terns of indication--they tend to be either
i mmunol ogy or inflammuatory-related or
oncol ogy-related. And therefore having expertise
in immunol ogy and tunor biollogy is very relvant to
our products.

We have a nunber of approved products that
relate to i munol ogy or inflammtion; sonme of them
that share targets. W have to CD25s; we have a
variety of isotypes--different species of
anti bodi es, and anti-infective antibody products
agai nst cancer--again, sone of them share targets
l'i ke CD20.

[Slide.]

Qur reviewers participate in inspections.
We have i magi ng agents that are radio-1abel ed, and
we're involved in devel opi ng gui dance
docunent s--points to consider for nonocl ona
anti body; plant transgenic products; orphan drug

st at us- nonocl onal anti bodies. And we're also
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involved in e, although Barry's the |lead on that.
And we're involved in foll owon proteins.

[Slide.]

So, we have a research program And this
I"mgoing to have to go through extrenely quickly.

So, we have groups that have studied
particular chemistry. Wat 1'd like to focus on is
anti body structure.

[Slide.]

This is a schematic, based on crysta
structure diagrams of an 1gG nol ecure. The V
region on top, with the DRs are the variable
region, with a binding site which is a part of the
anti body that leads to finding its target.

There are variety of other regions in the
nmol ecul e which bind effector nolecules Iike Fc
receptors, complemn, and a variety of other
receptors that nediate effector function. So the
anti bodi es have lots of different active sites.
They may be rel evant for sone things and not.

They' re al so gl ycosyl ated, sone versions a |ot.

IgGlL tends not to be as nuch, but this is also
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relevant, in sone cases, to PK and to effector
functions.

[Slide.]

So we have Margie Shapiro's |ab that | ooks
at some of the things that generate antibody
diversity. There are new technol ogi es in nmaking
anti bodi es, |ike phase display, transgenic aninals
that express human anti body genes. They may | ead
to different binding sites--different diversity.
They' re not.

[Slide.]

And if you |l ook at imunogenicity of
anti bodi es--nurine bio-simlar, of which this |ooks
at 8--nore than half of the patients who get them
devel op anti bodi es agai nst them no natter what.
They' re highly inmunogenic.

If you take away the Fc region, and just
have the top half binding site of the anti body,
that inmunogenicity goes down. |If you nmake the Fc
regi on human, and you | eave the variabl e regions
nmouse, you find that the immunogenicity also is

between 1 and 13 percent. Again, as Any said, it's
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al nost i npossible to judge these conparatively. So
you have to take this with a grain of salt, because
the assays vary.

But if you hunani ze the antibody--you nmake
all of it human except for the binding site area,
and sone other amino acids, the i mrmunogenicity al so
is low-maybe a bit lower. |If you take a fully
human anti body, which is one example of bi-phage
display, it actually doesn't have a | ower
i munogeni city.

So the question really is: is the
technol ogy of nmaking these antibodies relevant to
how i munogeni ¢ they are. And she--and her lab is
studyi ng this.

[Slide.]

Ant i bodi es have effoctor interactions.
Conpl emrent recptors play a role. There's a new
famly of Fc receptors--it was found through the
genone--which isn't known how it functions. And we
have Dr. Mate Tol nay, a new investigator, who's
going to | ook at whether or not those Fc receptors

play a role in antibody function
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And Dr. Cerry Feldman has | ooked at inmune
compl exes and how they signal responsiveness to
cytokines. Again, that may play a role in how
anti bodi es work.

[Slide.]

Now, in terns of the biologica
characterization--1 think |'"'mgoing to try and just
skip this. W have a lot of different projects
related to | ynphocyte signaling, on HV, sustaining
in reservoir; the EGF receptor--and all these
projects relate to products that we have.

So if you | ook at adhesion costinmulation
nmol ecul es, we have a licensed antibody AGAI NST
LFA-1. And that information is useful on howits
pot ency assay was | ooked at.

[Slide.]

We have anti bodi es herceptin agai nst
tunors which signal through a nolecule called Chl
and we have soneone who works on that.

[Slide.]

And, again, | want to talk briefly about

Wendy Weinberg's project. She |ooks as skin as a
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nodel of differentiation, and is interested in
p53--but not classic p52, but new menbers of this.
So here's an exanple of cells growi ng under |ow
cal cium and these cells have not differentiated.
If you increase the cal ciumconcentration, they
differentiate; you see there's no nore contact;
they're much less likely to grow, and there's a
decrease in the anpunt of proliferation. The S
phase is down by 43 percent.

But if you add a variant of a p63 gene,
which is a p53 fam |y nenber, that no | onger
happens. They continue to grow, despite the fact
that you're induced differentiation

And the question about what these famly
of genes do in cancers is relevant. And |I'm going
to tal k about that in a nonent.

[Slide.]

We al so have research regarding controls
and nmanufacturing process--and relating to
contam nants and process under st andi ng.

[Slide.]

So the slide here is--you know, "This is a
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brain; this is a brain on prions." You can see the
spongi of orm degradation. And this is an image of
how the prion protein is changed in conformation in
order to cause di sease

But it turns out peptide's a prion signal,
and they signal through the NF-kB pathway, and they
signal through inducing cytokines. And they have
different effects on different cell types.

And so information on this is useful in
designing, potentially in the future, cell-based
assays for prions--although they' re not nearly
sensitive enough to do that now-and potentially
| ooki ng at the nechani sm of the disease of this
conmon cont ani nant .

[Slide.]

Kurt Brorson, who works wi th Kathl een
Cl ouse's group, has nade studies on retrovira
testing, using Q PCR-based assays, which are nuch
easi er and faster turnaround town; process
understanding, in terms of the unit operations, the
purification, chromatography.

[Slide.]
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And here's an exanple of a bioreactor used
to produce many of our products. The question is:
what things can inpact retrovirus expression? And
his work has shown scale and nutrients don't seem
to matter, but inducing agents and tenperature do.
And, again, butyrate increases the expression of
retrovirus and increasing tenperature does.

[Slide.]

Critical path--so, again, three
di nensi ons--we've all seen that.

[Slide.]

In ternms of Critical Path projects that
shoul d be defined as Critical Path--so you really
need to define a problem state the dinensions, and
poi nt out why the FDA--if the FDA's going to do
this research--is in a unique position to do so;
and what benefits go to what industry segments, and
the role we can play, and the inmpact of the
sol uti on.

[Slide.]

So I'mgoing to go through this really

qui ckly, because there are a nunber of
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i nvestigators who | think have very clear Critica
Pat hways. And one of themis the fact that anthrax
toxin is potentially a target for treating and
prophyl axi s of anthrax, which is clearly a probl em
we're all famliar with. But the bioassays for
anthrax toxin tend to be murine cell lines. And
they die. And, in fact, human cell lines do not
die fromanthrax toxin. So is this r eally the
right nodel to be | ooking at the efficacy of things
that bl ock anthrax toxin?

[Slide.]

And obviously this has nedical utility and
i ndustrialization issues, and al so
counterbioterrorism And the unique position of
the FDA is, is we're the only group that sees al
the INDs for anthrax therapeutics. And there's
anot her uni que aspect here is the FDA also plays a
role in talking to the groups--like the CDC -t hat
are involved in BioShield. So the FDA's in a sort
of a funny role, because it's not only a regul ator,
it's in some ways a stakehol der, since the

governnent is, you know, buying these things to
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stockpile at some point in the future.

And, again, so David Fruct, who's doing
this, has shown anthrax lethal toxin activates a
particul ar pro-inflammtory cascade invol ving
cytokines. There's been a huge debate in the
literature of the role of cytokines. And | think
he's provi ded strong evidence that they do matter.

And he's al so been able to show sone
effects on human cells using this and, in fact, an
enzyne that drives this.

[Slide.]

And | have a quick schematic. So anthrax

toxin is conposed of three conponents: the first

one, PA needs to bind a receptor. It forms a
hexomer. It then translocates the other toxin
units into the cell--this one, |lethal factor,

ef fects MAP ki nases, which are inportant to signa
transduction. And these lead to cell death.

But David Fruct's |ab has al so shown they
lead to IL-1b and IL-18 release. How this relates
to pathogenesis is unclear. But it already

represents a potential narker you could have for an
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assay, for blocking the effect.

And he's al so done sone studi es show ng
sone effects in human cells--which, again, nght
make a nore rel evant bi oassay.

[Slide.]

Wendy Wei nberg--1 showed you briefly her
slide, about |ooking at p53-1ike products. And
think there is a huge lacking, in terns of goo
preclinical nodels to predict treatnents for
cancer. have at |east a nunber of products in
whi ch Phase |11 studies were done for the wong
indi cation, and | ater worked when the indication
was shifted

So, clearly, the preclinical nodels used
to choose that first Phase ill study were in error
And meki ng nodel s where you have mnice, where you
have p53 knockouts, p63 knockouts--a variety of
m ce in which you can m mc how human cancers
devel op based on what genes are knocked out in them
m ght make a much nore powerful way of picking that
first indication.

[Slide.]
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And, again, Kurt Brorson, who | ooks at
process-related things--and |I'mjust going to skip
to a picture--

[Slide.]

--so a lot of our process uses a vira
renoval steps, including nanofiltration. So we
filter away viruses. So how you test, and how you
validate these filters is tricky. You certainly
don't want to test the filter with a virus, if you
can avoid it. It's nmore difficult to do, and you'd
need contai nnent procedures. And it's cunbersone.
But you wouldn't like to depend entirely on things
like gold particles, or a very poor surrogate for
really, the ability of the filter to remove
Vi ruses.

So Dr. Brorson's involved in using a
phase--a bacteria phase--which is easy to grow, in
testing these filters--and a good minmc for |arge
viruses. And so the phase he uses is PR772, has
been purified here by cesiumchloride gradient, so
you don't get clunps. dunps are very m sl eadi ng,

because they | ook Iike they're cleared when, in
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fact, your filter really can't filter out viruses
of the right size. And, again, this is showing the
purity by cesiumchloride preps

So, again, this has the potential to nmake
a better way of testing these filters and show ng
that they really do the job they do.

[Slide.]

And there are a nunber of other
industrialization-related projects, in terns of
using gene arrays to look at cell culture changes.
We're also interested in databases of sone of our
manuf acturi ng experience. W sort of wanted a
conparability database for a long tinme, but it's
been a little slow to go.

[Slide.]

So to sort of summarize, in terns of
Critical Pathways, historically, cell and nol ecul ar
bi ol ogy have al ways sat with basic research. But |
t hi nk now they have evol ved so they are involved in
| ooking at clinical outcones, in terns of
phar macogenom cs, and proteom cs, and they're

i nvolved in industrialization, because they offer
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nmor e sophi sticated ways of measuring industrial
processes. And they're clearly inportant in
choosing the right pre-clinical devel opnent, the
ri ght potency assay, and quality issues.

[Slide.]

And, again, by defining the biology of a
system better, you can pick the rel evant
physi ochem cal properties--and that's critical for
cGW and PAT--certainly, for our conplex proteins.
There's a potential for this to affect toxicity,
drug interactions and efficacy, and even pick
earl y-in-devel oprent nodels. W've had cases
where, based on a biological effect that we would
predi ct from basic science about a protein, we've
talked to the clinical reviewers and we' ve said,
"Wl |, maybe this should be an exclusion criteria.”
O, "Maybe you should think about | ooking at this."

So this information really is relevant at
all stages of devel opnent--and, again, plays a
critical role in process validation and regul atory,
fewer failed studies.

[Slide.]
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So, | think a critical direction is really
to better define "biological characterization."
Clearly, we're not asking industry to test every
| ot of everything they' ve ever nade, in every
ani mal nodel you can think of. But the point is,
by having good characterization of the nmechani sm of
action, using a variety of nodels, sthat really
leads into the fact that you can say "this
paraneter," "this glycofornt doesn't matter, and
t heref ore avoid probl ems when you have
comparability issues--you know, in ternms of a
difference there, and reduce, potentially, in the
future, the actual specifications you have

Again, ideally, we'd want a gui dache on
thsi. |It's--again, because it's non-linear it's
ckind of ocnplicated to think about how to do this.
And this plays a critical role for foll owon
proteins. The better you can characterize the
mechani sm of action, the nore confidence you are
that a followon protein is going to do what you
think it's going to do

Again, we'd like to maintain this

file:////ITiffanie/C/Dummy/1019PHAR.TXT (311 of 453) [11/3/2004 10:59:44 AM]



file:/lllITiffanie/C/Dummy/1019PHAR.TXT

312
bi ol ogi cal expertise. W'd like to have research
you know, across the relevant areas for out
products--which I'mcalling "Critical Pathways,"
because it doesn't necessary fit the AA B, C, D, E
F of Critical Path.

W'd like to facilitate access to OBP
bi ol ogi sts; interactions with other offices, with
phar macol ogy and clinical review groups. W
actually briefly had a conversation yesterday, in
terns of the pharnmacogenonic review process, could
we play a role, in terns of hel ping define
mechani stic questions about correl ating markers?
Agai n, Biotech Rounds with OBP and other clinica
groups; and nechani sm of action journal clubs,
potentially, to talk about this; bioprocessing
journal clubs--and, again, eventually mechani sns
for consults on these issues.

[Slide.]

So--we al so want to extend OBP into
Critical Path projects, like some of the ones |I've
ment i oned.

We tal ked about conputers and
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e-regulation. And | think relational databases are
a verty useful thing. W have, in our division, a
dat abase Kurt Brorson is setting up for vira
cl earance; a database that Patrick Swann, our
acting Deputy Director, has for review managenent,
USAN nanes and targets; one for specifications; one
for the risk of TSE. W have databases now we're
trying to capture internal neeting sunmaries;
wor kl oad dat abases; and, ideally, for nonocl ona
anti bodi es, wehre there's trenendous simlarity
bet ween them structural sequence information that
we coul d conpare between our products, and link to
adverse events, would be very useful

So, it seens all these databases--sone of
the Excel spreadsheets, and sone of them nore
sophi sticated--if we got sonebody to nmake them a
rel ati onal dat abase, where you could work all the
way through, that would be a very powerful tool
and potentially aid in the Critical Path.

And, again, our ultimte goal would be to
use bi ol ogical infornmation, our research and our

regul atory review, to enhance safety and facilitate
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regul atory relief.

Thank you.

CHAI RVAN KI BBE: | npressi ve.

Questions?

[ Pause. ]

Either we were all so inpressed, or we all
need a break.

DR. KOCH: Well, | have a quick question

If | understood correctly, where you have
the industrialization intersecting with the
Critical Pathway, you're inferring that's sonething
i ke surface plasma and resonance, or sonething
else that will actually be an interrogation of the
process?

DR KOZLOMBKI:  Well, again, | think--for
i nstance, surface plasm and resonance, for
i nstance, you can sort of do--lI guess not in a
line, but you could | ook at binding off a process--

DR. KOCH. Right.

DR, KQZLOWSKI : --by filtering your two
to a bio-core chip.

Yes--1 think that would certainly--that
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woul d be very PAT-like, to actually |look at--

DR. KOCH: Right--that's what | was--

DR KQZLOWSKI : --the bindi ng of
sonet hing on a bi acore--say, straight out of a
fernmentor--

DR KOCH: Right.

DR KQOZLOWSKI : --and | ook at what your
condi ti ons do.

DR KOCH: Right. It becones an
anal ytical or nonitoring tool

DR. KOQZLOABKI @  Ri ght.

CHAI RVAN KI BBE: Anybody el se?

[ No response. ]

Ckay. Thank you very nuch.

I would liek to propose a short break--10
m nutes. And then we'll get started with Jerry
Collins at 3:13.

[Of the record.]

CHAI RVAN KI BBE: W need to get started.
And | see by our colleague at the podium who is
now changing the entire proces, that we are al nost

ready.
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What's wong?

DR COLLINS: The cursor was stuck, but
it's back on now.

CHAI RVAN KI BBE: The cursor was stuck.
There's nothing like having a stuck cursor to kind
of ruin your afternoon.

[ Pause. ]

Al right--Jerry Collins is going to talk
to us about Critical Path initiatives in |ab-based
bi oresearch of small nolecules -ny favorite kind of
nmol ecul es, because | can draw the structures.

DR COLLINS: There will be a structure
qui z at the end, then.

Ofice of Testing and Research--Current

Research and Future Pl ans

[Slide.]

DR. COLLINS: If you haven't gotten tired
of trying to find sonmething different in this
di agram each tinme, ny only point here is to
enphasi ze that there are sone areas of overlap
bet ween what N H does in translational research,

and what we consider Critical Path Initiative at
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FDA; areas of overlap and areas of difference.

[Slide.]

W think about research--at least within
the Ofice of Testing and Research--al ong the sane
three cornerstones that exist in drug devel opnent:
that's safety, efficacy and quality. And
throughout this talk and nmy final one, I'll try to
align our programs to those cornerstones.

[Slide.]

The divi sions--in green, on your
left--represent our quality side in OIR and on
your right, in blue, represent the biology side--or
mostly safety, a little tiny bit of efficacy.

About 75 percent of our staff is in the
| eft side, under "quality," about 25 percent is on
biology. |I'mthe director of the Laboratory of
Cinical Pharmacol ogy, and also Acting Director of
Appl i ed Phar macol ogy.

[Slide.]

There are three research programs in the
Laboratory of dinical Pharnmacol ogy. For those of

you who' ve served on this comittee in past terns,

file:////[Tiffanie/C/Dummy/1019PHAR.TXT (317 of 453) [11/3/2004 10:59:44 AM]

317



file:/lllITiffanie/C/Dummy/1019PHAR.TXT

318
we started a netabolismand drug-drug interactions
programin the md-'90s. Qur goal was to interpret
what was then a barrage--a virtual aval anche- - of
data fromin vitro systenms, trying to predict
i nteractions between drugs, between drugs and food,
on the basis of netabolic pathways. This has been
a programin concert with the review staff that's
resulted in the production of severa
gui dances--1"'1l nmention that in a mnute.

A nore recent project is hepatotoxicity.
Hepatoxicity, or idiosyncratic hepatotoxicity in
particul ar, has been a major cause of drug
wi thdrawal s--we're actually trying to use our
expertise in metabolic processes and apply it to an
extension into liver toxicity. W'Il cone back to
t hat .

And, finally, the only project, really, in
the office that's related to efficacy, we're
| ooking at PET inmaging for early therapeutic
assessnent. |t generates a nunber of interesting
consultation reviews, and it's really and extension

PK-PD i ssues that clinical pharnacol ogy
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subcommi ttee--this group--deals with regularly.

[Slide.]

I don't need to tell this audi ence that
adverse drug-drug interactions are a mmjor
headache, and have been a nmjor problem | think
we have a very, very sinple goal in approaching
this problem and that's to inprove the efficiency
and design of human clinical trials to
elimnate--or at least mnimze to the small est
possi bl e degree--the potential for drug-drug
i nteractions.

They're relatively easy to find. They're
relatively easy to predict in advance. |f you can
triage the worst ones--the potentially worst ones
invitro, and study themin vivo, then you can gain
an incredi bl e amount of confidence, rather than
| ooki ng under every stone for another drug-drug
i nteraction.

[Slide.]

In addition to our work in dealing
applications that come fromdrug sponsors, we al so

work with the National Cancer Institute, which has
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its own drug devel opnent pipeline, and we have a
menor andum of understanding to help themlearn the
technol ogy of drug netabolismso that they can
apply it in their pipeline. One of their enployees
actually works in our |aboratory on theses
techni ques, and we've al so participated in sone of
their Phase | trials by analyzing the drug and
met abolismin vivo in their first in-human studies.

[Slide.]

This is the only flow diagram|'ll show.
This essentially describes a decade-long process in
whi ch we do netabol i sm studies using human |iver,
invitroin our lab. That led, initially, to a
gui dance on how to do relevant in vitro drug
met abol i sm experinents. That gui dance was enhanced
by the review experience, particularly fromthe
Ofice of Cinical Pharmacol ogy and
Bi opharmaceutics. W then extended that to the in
vivo situation, giving a guidance for industry on
in vivo metabolism drug interactions designs, and
that also built upon collaborate clinica

st udi es--when we were able to do them-as well as
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t he net abol i smbased drug-drug interactions that we
were able to study in the laboratory. And these
gui dances are currently being updated in Clin Pharm
subcommittee of this parent conmittee, has been
active in reviening it, sort of stage by stage in
sone of the new areas.

[Slide.]

Hepatotoxicity, as | nentioned, is really
and extension of our expertise in drug netabolism
because it's been known for decades, now, that sone
of the most troublesome liver toxicities arise from
reactive netabolites--not fromthe chemical that
was swal |l owed or injected into the patient, but
froma nmetabolite that was formed right in the
liver, and the liver being the place where the
metabolite is first form is also the first site of
potential injury.

So we're using our expertise in
under st andi ng nmetabolism to | ook specifically at
reactive netabolites. W aren't doing this in
isolation in the |aboratory. John Strong, the P

on this project is on FDA's steering committee.
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There's a joint programw th PhRVA to neet
regul arly and di scuss hepatotoxicity issues
t oget her.

[Slide.]

Here's an exanple of the analytica
procedure that John and his group use. d utathione
is the universal sponge for sweeping up reactive
met abolites as they form So, by radio-Iabeling
the intracellular pools of glutathione, we can | ook
at what grabs onto it after the end of an
i ncubation with an unl abel ed drug, and we've
| abel ed the reactive netabolite by its linkage to
gl ut at hi one--al nost an operational definition of
what is a reactive netabolite: it's sonething that
wants to get together with glutathione.

Using the prototypical l|iver toxin,
acet am nophen, we were a bit surprised when we did
an inter-species conparison: it's a known
hepatotoxin in hono sapiens and in the rat. And
what we found is that the rat and the human have
one very |arge peak, eluting at about 13 m nutes on

the HPLC tracing. The rat also has a second peak
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I think the inportant thing is not to get
distracted by inter-species differences in this
case; just a take-home nessage that, while you can
see it in rodents, since we have the ability to do
these experiments in human liver in vitro, that's
where the focus of our experinental work ought to
be.

[Slide.]

Just a mnute t talk about efficacy. PET
imaging is intended primarily to | ook at an early
eval uati on of drug action. And our involvenent has
been to try to encourage innovation into this
process.

Those of you who' ve | ooked through your
background materials in the | aunch docunment from
March of 2004, "Noni nvasive Functional |nmaging" was
hi ghlighted in the roll-out as one of the areas in
whi ch FDA and industry have agreed to work together
totry to maxinize its potential for finding the
wi nners and losers relatively early, streanlining
drug devel opnent.

We will be announcing a joint meeting with
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BIO and with PhRMA, and with the Drug Information
Association early in 2005 to convene the community
of inmagers and therapeutic devel opers to see how
the two can bring their tools to the table.

[Slide.]

In terms of why we're doing it, FDA, CDER
has a very long history--as many of you have heard
in your service on this comrmittee--in using
phar macoki neti ¢ and phar nmacodynam c princi pl es and
their application to regul atory deci si on-nmaki ng.

The di sappoi nting thing, scientifically,
is we're always | ooking at extra-cellular fluid.
We do the absolute best we can with what we've got
to neasure, but when it's just the circulating
pl asma, we're only seeing part of the probl em

And the mechani sm based activity of the
drug is inside the cell. And the ability to see
distribution of a drug inside the cell, its
interaction with receptors, enzynmes and
transporters, is nmore |like what's done in drug
di scovery, in terns of figuring out why this drug

was picked. So if we can find out in vivo [sic]
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whet her we have the right concept being applied in
vivo and select the dose, it could nmake our
downstream work a | ot easier.

[Slide.]

A good exanple of this is a drug that was
reviewed by FDA's G drug Advisory Committee |ast
year, and recomrended for approval. This is a drug
call ed Emrend, or aprepitant, fromMerck. It's
i ntended for the reduction of chenotherapy-induced
nausea and voniting.

And this is the classic curve that this
conmittee and other Advisory Conmittees--and our
review staff--are usually faced with in drug
devel opment. The y-axis is a neasure of
activity--Phase |l data, not Phase |1l data--and
the x-axis is sone plasma concentration of that
drug. So there's an attenpt made to |ink
phar macoki neti cs wi th pharmacodynam cs. And what
was found was that at 40 nmilligranms there was sone
activity, but it was sub-optimal. At 125
mlligranms, we exceeded 90 percent of the activity;

at 375, of course, we were up on the shoul der, or
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the pl ateau, of the curve

So it was a nolecule that certainly showed
dose-response, or dose concentration response. The
question is: did any of that activity relate to
why this mol ecul e was chosen for developnent? O is
just a ne-too that acts by the sane nechani smthat
ot her drugs do?

Wel |, Merck Pharmaceuticals is one of the
| eaders in applying PET inmaging to the study of
drugs in their pipeline. And this is a tracer map,
on your left, of substance P-receptors in the
living human brain. And the color scale is that
red is the hottest concentration of receptors,
foll owed by yellow, followed by dark and then
|ighter blue and then darker bl ue.

So that's the phenotypic map that can be
measured prior to treatnent, or in a placebo arm
And it's consistent with what's seen in the human
brain at autopsy--except that this subject is
I'iving.

Subsequently, as you nobve across to the

right, the next inmage is what happens at 40
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mlligrams. 40 milligranms--we would interpret this
i mge as--is very effective at bl ocking the
receptor, so that when we give a probe--a
radi o-1 abel ed positron-enitting probe for substance
P, it no longer can stick to the receptor, and
therefore we don't detect it--non-invasively.

As we go up to 125 nilligrans--the niddle
imge--there's a little bit better blockade. |If
you do quantitative analysis, you can see
addi tional blockade. But clearly we're reaching
the plateau. And 375--and one hi gher dose, shown
on the far right--don't get you any extra benefit.

These information are supportive to
approval . The drug was recomrended for approval by
the Advisory Committee, and approved by FDA, on the
basis of its activity in random zed Phase ||
controlled trials. But the reason these data were
supportive, and presented to the Advisory Committee
were twofold. First of all, they relate the
activity of the drug, at a particular dose, to the
presunptive nechani sm of action. And, nunber two,

they permit the | owest possible dose to be used.
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Vell, we all are fanmiliar with that
concept: to maxinize the therapeutic index you
want to mninze the penalty, in terns of adverse
effects. It turns out that the higher you go with
this drug--just |like others--the nore baggage you
bring in terns of adverse reactions.

In this case, there's a serious increase
in drug-drug interactions because aprepitant
i nduces and inhibits many netabolic systens. Since
these patients, by definition, are going to be
taking a bunch of other drugs at the sanme tine,

m nim zing drug-drug interactions by using the

| owest possi bl e dose, consistent with preserving as
much anti-emetic potential as possible, helped in
choosi ng.

So, on the basis of this |inkage of
i magi ng studies with Phase Il data, the sponsor
chose 100 nmilligrans as their dose for the
randoni zed Phase IIl trial, and an add-on trial,
and it showed superiority in a placebo-controlled
test--an exanple of what we think is generalizable

in many therapeutic areas. So nuch for Cinica
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Phar macol ogy.

[Slide.]

I'n our Applied clinical Pharmacol ogy
Lab--which also might be called "Pre-clinica
Saf ety"--one of our elenments is nolecul ar
toxicology. And, like other labs at FDA, and in
university labs, we're very interested in
m croarrays for their potential to show us a broad
range of signals, good and bad--in the case of
pre-clinical safety, early indications of possible
toxicity.

However, from a regul atory standpoi nt
we're very concerned--just |ike nost of the
community is--in the chip-to-chip,
platformto-platform reliability and consi stency
of microarrays. So mcroarrays are very inpressive
as an 11,000 gene, one-page readout of nost of the
rel evant genonme, but it's not the quality of the
i mge--the "awe factor" that we're interested in.
We want to know that if we take that same sanple
and do the next 10 chips, with the sane platform

will we get the sanme picture? |If we go from an
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Affymetrix platformto an Agilent platform wll we
get the same kind of readout?

Those are the questions, if we're going to
make regul atory decisions on the basis of these
ki nds of data, those kinds of cross-platformand
chip-to-chip reproducibility are what's inportant.

We can't do this by our owmn. W have
three people who are involved in this project. So
we partnered with the platform makers, the users of
these, and we're doing multi-I|aboratory ,
inter-laboratory conparisons of standards. And it
seens to be proceeding at the right pace.

[Slide.]

The second inportant aspect is not just
does the picture | ook the same, but how do you
anal yze the picture? What kind of statistica
tests for robustness can you apply? And there,
we' ve enlisted a very good partnership with our
internal CDER statisticians--Bob O Neill, who
joined us earlier in this neeting--and Bob's been a
very effective advocate, anong the statisticians

across all centers at FDA, to forma partnership
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bet ween statisticians and biol ogists. So we'll
generate all the data that will help them devel op
tests for figuring out nultiple conparison
correction factors, and all the things that they do
behind the scenes. And they'll help us devel op
metrics for figuring out how reproducible the
quality is.

[Slide.]

In ternms of gene markers of toxicity, not
surprisingly, we're interested in cardiotoxicity,
renal toxicity and, nore recently, differences in
pediatric toxicity versus adults.

Again, this group is not acting in
isolation in our ivory tower in the Wite QGak
| aboratory; closely connected to the Senior Science
Counci | -- Associ at e Conmi ssi oner Al derson's group;
and several of us are on the Inter-Center Wrking
Group on Pharnmacogenonics, chaired by Larry Lesko

W' ve had two joint workshops, between FDA
and PhRMA, that we've participated in, and the
third one is in planning for 2005

[Slide.]
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In preclinical biomarkers--"biomarkers"
appears throughout the Critical Path docunent--what
we're interested inis trying to zero in on those
clinical toxicities that are particularly hard to
monitor or only develop late in the course

And, traditionally, this has been
done--this is hardly a new field; we call it
di fferent things--but biomarkers, in the past,
because of the technol ogy, have been one at a tine
events. Well, now that we have, you know,
mul ti-channel arrays of various sorts, com ng from
ol mcs, genomcs, proteom cs, how do we bridge the
way we did these things in the past to the way we
do themin accelerating in the present?

[Slide.]

Wel |, anthrocyclines, such as doxorubicin
are known to cause cardiotoxicity. The slide at
the left, which is doxorubicin by itself, conpared
to the slide at the right--doxorubicin plus
dexrazoxane--which is a cardi o-protectant, we don't
need to be a histopathologist to see that there's a

difference, but we do have to have a piece of the
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heart. And although you can get a piece of the
heart for valid therapeutic reasons, it's clearly a
difficult way to search through bi onarkers. W'd
much rat her have sonme kind of serumtest.

[Slide.]

And, sure enough--for those of you who've
been foll owing the New Engl and Journal of Medicine
and other clinical papers--the troponin series has
been recogni zed--in fact, has been declared in
several recent articles--to be one of the mgjor
breakt hroughs in nonitoring cardiotoxicity in human
bei ngs.

Now, this particular study that's in front
of you this afternoon is |ooking at troponin T
levels inrats. So we took the signal from humans,
went backwards, in this case, to see whether we
woul d have picked it up a priori, or in advance,
rather than after the fact. And what we find is a
rel ati onship between the cunul ative dose of
doxorubicin on the x-axis, and the serumtroponin T
circulating in the body.

[Slide.]
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Wl l, that level of cardiac troponin T in
the serum does correlate very well with the
car di onyopat hy score, scored by a histopathol ogi st.
So it looks certainly like it has the
characteristics of a good biomarker. But it's one
t hi ng.

Is there some way to generalize this and
| ook nore broadly?

Wel |, using expression arrays, we've
| ooked at a variety of different pieces of the
heart--pathways in the heart--that are known to be
af fected by anthrocyclines, or have unknown effects
of anthrocyclines.

So, certainly, cardiac nuscle function and
structure, you can inmagine, is adversely inpacted
by doxorubicin itself, and yet if you |ook at the
far right columm, dexrazoxane has a protective
ef fect there.

We were unsure about fatty acid netabolism
and gl ucose netabolism sonme aspects of immne
response. W get sone nixed signals there--all of

whi ch show changes in the treated aninmals with
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doxorubi cin, but in animals who get the sane dose
of doxorubicin--in the mddle--and get the
dexrazoxane as well, nost of those changes are
nmodul ated. The control armis the right armfor
dexrazoxane by itself. And finally, it's not
surprising that sonething that's done this nuch
structural and functional damage al so has
stress-induced genes that are highly overexpressed.

[Slide.]

One | ast exanple, fromthe safety
domai n--recently, across many different therapeutic
areas, the phosphodi esterase inhibitors, anong
sub-famlies 3, 4 and 5, as well as other
vasoactive drugs, have been shown to have bl eedi ng
probl enms: vasculitis, vascular injury problens.
And al t hough there are species differences across
the manmal i an enpire, rats, dogs, prinmates and
sonetinmes mice, have shown this phenonenon.
However, the only way you can see it is with
i nvasive testing. So, in keeping with our m ssion,
we were | ooking for biomarkers that m ght be

associated with it.
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And a nunber of them have been studi ed.
Again, we're nore into one at atine, or a fewat a
time. We had a half dozen; here's four that fit in
a slide and nmight be still readabl e--

[Slide.]

--in which we can see a progressive
increase in circulating markers when the vascul ar
hi st opat hol ogy score is going up as well.

So, treating rodents with a variety of
phosphodi est erase i nhi bitors causes circul ating
bi omarkers to go up, and that increase in marker is
associated with the invasive test, which is | ooking
at hi st opat hol ogy.

[Slide.]

I guess the bottomline is that these
bi omar kers represent a potential new tool for
eval uating preclinical safety, and as inportant an
endpoint as that is, | have to ask whether it could
be extended into humans, as well. And I'll talk
about that later in the day.

[Slide.]

In summary, on the biology side of the
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Ofice of Testing and Research, our programs in
bi omar kers, phar macogenoni cs, noni nvasi ve i magi ng
and drug interactions are certainly the tenplate,
or the scaffolding that you could develop a
Critical Path Initiative around. W feel very well
al i gned and prepared to charge into the Critica
Path Initiative projects that we think are quite
har moni ous with its goal s.

CHAI RVAN KI BBE: Questi ons.

[ Pause. ]

I don't see anybody junping to the
m cr ophone--go ahead.

DR KOCH: | guess it's always in the
definition of "noninvasive," but with the PET, you
still need to inject the radi oactive, short-1lived
i sotope. But that's noninvasive?

DR. COLLINS: Well, | guess ny FDA
training would have ne nodify it to "relatively
noni nvasi ve. "

DR. KOCH: Onh, okay.

[ Laughter.]

DR COLLINS: W also included MR
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techniques in that regard. And if you don't have
to use a contrast agent--if you're doing the
standard T1 and T2 ki nd of paranmaterization--you
actually do that--the only invasiveness is a
magnetic field. And it's--you know, particularly
where we cone from we're certainly not going to
bl ow of f the risk of these kinds of things. But we
can quantify those risks in ternms of other everyday
life activities. The radiation in a PET inmage is
| ess than that of a conventional chest x-ray, and
it can be made lower with nore specific detectors
that are being detected now.

I forgot how nany airplane trips back and
forth to Denver it would be equivalent to; the
radi ation that you get at 35,000 feet.

So there are additional, increnental risks
that are undertaken, but in the context of everyday
risk, the local IRBs, human subject commttees, and
the FDA have said, well, the benefit to society
versus the minor risk is okay.

But there are very strict dosinetry limts

on the anmount that we can give as a radio tracer

file:////ITiffanie/C/Dummy/1019PHAR.TXT (338 of 453) [11/3/2004 10:59:44 AM]



file:/lllITiffanie/C/Dummy/1019PHAR.TXT

339

CHAI RVAN KI BBE:  Anybody el se?

[ No response. ]

You seemto have done a successful job of
presenting information.

And now we have Dr. Buhse

DR BUHSE: GOkay. |'m G ndy Buhse,
Director of Division of Pharmaceutical Analysis.
And as Jerry nentioned we are on the quality side
of OTR | abs.

My lab is nostly responsible for |ooking
at anal ytical nethods that are used to test drugs.
And so ny | abs nostly made up of analytical and
physical chem sts. And |'mgoing to go through
some of the programs we have

[Slide.]

Let's see. Prograns we have to support
the Critical Path Initiative--sonme of these you' ve
heard of this norning from John Si nmobns and
Law ence Yu, because a |ot of what we do supports
ONDC and OG&D, in terns of trying to help them
determ ne how we can characterize novel dosage

forns and conpl ex drug substances, not only to help
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ensure we have the correct testing to approve a
generic drug, but also to ensure that we have the
right testing to approve changes in nmanufacturing
i n innovator drugs.

We al so have prograns to nmeasure and
identify mcro and nanoparticles in drugs,
especially--it's often easy to neasure the size of
a particle before you mx all your excipients and
drug together, and once you have a drug all ni xed
toget her, what does that do to the particle size?
And we need ways to take a | ook at what's goi ng on
in actually, final drug formul ations.

W al so establish--help establish
appropriate surrogate neasurenment techniques.

Law ence talked quite a bit about this, and
dissolution is a big thing that goes on in our |ab
in this area

W also work a lot with the Ofice of
Conpl i ance on drug authenticity and
anti-counterfeiting techniques. It's an issue--I
think if you watch the news at all--not only, like

Any mentioned, in biologics, but its also an issue
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with regul ar oral dosage form drugs

And then we also--the last two, ']
briefly go over--process anal ytical technol ogy,
research we're doing, and sone chenonetrics, as
well, that ties into that. W're working with
DPQR- - Mansoor Kahn's group--on those prograns.

[Slide.]

To start off with the characterization of
novel dosage forns--sonme of the work that's
currently in our lab are things | think you've
al ready heard about from ONDC and OGD. W have a
programon |iposones, trying to characterize them
after chemical and physical change; trying to
det erm ne how to--what anal ytical techniques work
best to detect changes in |iposonmes. And we have a
programwith DPQR, as well, to take that a step
further and see if we can use cell-based assays to
see how these changes in the |iposones can be
detected in the cell-based assay.

Looki ng at transdermal s--people call them
"patches" as well, patch products--and their

adhesive strength. How can we characterize the
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adhesi ve strength and assure we have an anal ytica
met hod that can be used to no only conpare a
generic to an innovator, but also can assure the
quality of a patch before it's rel eased for sale.

John Si mmons nenti oned conj ugat ed
estrogens. W have sone LCMS techni ques we' ve been
runni ng. He showed some of that data. And we're
trying to i nprove those nethods to make sure
they're very reproduci ble and can be used to
conmpare innovator to generic, or to conpare an
i nnovat or product after a change.

We al so do sone work with protein
products, trying to |look at different analytica
met hods to detect aggregati on and degradati on, and
assure we know the exact nol ecul ar wei ght and
distribution of protein products and can
characterize those

Sone of the regulatory acconplishnents
we've had in the past in this area include input
i nto conjugated estrogen gui dance, which is
currently out.

[Slide.]
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This is just to give you an idea of the
kind of work we're doing on the |iposone project.
We're looking at two different types of |iposones:
Pegyl ated and the convention--in fact doxo--the
very drug Jerry was just tal king about, up there in
a |iposone form

We're looking at different stress
conditions, and then | ooking at different
anal ytical nethods to determ ne how the |i posone
was affected. WAas the actual drug substance itself
affected? O was the |iposome affected both in the
lipid conposition and in the ambunt of drug that's
encapsul ated in the |iposone?

And we determ ne what stress conditions
will give us a small amount of degradation, and
then Mansoor Khan's group will take those degraded
| i posomes and see how they react in a cell-based
assay, see if we can see differences in their
upt ake.

[Slide.]

Pat ches--there are different types of

patches out there on the market, and we're taking a
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| ook at both kinds when we | ook at adhesive
properties.

One has actual drug in the adhesive--the
adhesive and the drug are m xed together and you
actually get your dosage by the size of the patch.
And then there's al so reservoir-type patches. And
if you start | ooking into adhesive properties--and
we actually are jointly working with CDRH on this,
as you can well inagine, with things |ike band-aids
and nedi cal tapes. There's a lot of variables to
| ook at when you're doing test nethod devel oprent
on adhesives. And |I've listed sone of the
vari abl es down bel ow that we're looking at to try
to come up with a nethod that could be reproducible
for patches

[Slide.]

In terms of measurement and ID of micro
and nanoparticles, some of the projects in our |ab
i nclude | ooki ng an sone of the sunscreens that are
currently being marketed as havi ng nanoparticl es.
We're trying to | ook at seeing what techni ques can

be used to evaluate the size of these particles
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once the sunscreen has been formnul at ed.

And |ikew se, in nasal sprays, we want to
know what is the particle size of the active
i ngredient once it's been nixed together,
especi al ly nasal spray suspensions. And I'll show
an exanple of that in a second.

W' ve al so done some eval uation of
Ander sen Cascade | npaction, which is used to
determne fines--trying to determ ne how to inprove
that test method. I1t's very variable, and are
there other options to using Andersen Cascade
I mpaction to get a handle on fines in nasal sprays.

Sone of the regulatory acconplishnents
that have come out of our lab included input into
the nasal spray BA/BE guidance; and also we've done
sone nmeasurenment work with cyclosporine particles
and hel ped ONDC and OGD with that.

[Slide.]

This is just an exanmple of sone of the
work we' ve done on nasal sprays. Here's some raman
chemical imaging. And you'll see--1 guess it's al

the way on your left, up at the top, you have a
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Brightfield, just m croscopic image, of the nasa
suspensi on. You can see a |lot of different
particles there. 1It's hard to tell which particles
actually are active. So if you're trying to
determne a particle size of your active within
this formulation, it's tough to tell just fromthat
pi cture.

You can kind of tell--you | ook at MCC,
kind of is that rod shape there. However, if you
actually can take the Rama spectra of each one of
those particles--which is what's shown just bel ow
that, you can see that the spectra's very different
at each one of those particles, and you can | ook
for the Raman spectra of your actual active drug to
det erm ne which one of those particles is your
active drug. And that's what's shown down at the
right--at the bottom W' re determining fromthe
Raman whi ch one of those particles in that inmage is
actually the active drug. And you can see that
there's two of those particles that are active
drug, and there's a little bit of an active drug,

maybe, attached to sonme of that excipient.
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And fromthat we can then get the particle
size of the active drug within the fornul ati on, and
we can also get a feel for maybe if the active is
maybe sticking to some of the excipients, which may
actually change its actually size fromwhat you
think you might have put it, fromthe formulation

[Slide.]

Est abl i shent of surrogate measurenent
techni ques--we' ve done quite a lot in the |ast year
on dissolution, trying to do quality of drugs.
We've worked with OFfice of Compliance on the
mal aria drug mefloquine to try to figure out why it
was or wasn't working in the field, for the
mlitary. And we've al so done sone work with
megestrol acetate suspensions, trying to conpare
generic to innovator drugs, and figuring out the
best dissolution test nethod to use for that.

In general, we're taking a | ook at
di ssolution testing because it is heavily used--as
Law ence said--not only for quality control, but
also to try to--for bioequival ence, as well. And

so we're trying to nake sure that the actua
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di ssolution test nethodol ogy can be as consi stent
as possi bl e.

For those of you who do dissolution, you
know it can be a very variabl e nethod.

[Slide.]

This is just sone information on the
calibrator tablets that are issued by USP to check
set-up of your apparatus. And you can see that the
limts on the calibrator tablets are very high--28
to 42 percent is the range that you can get for the
Lot M And lot N which was after that, was 28 to
54. And Lot Ois currently out, and is proposed to
be just as wide, if not w der, than Lot N

So if you use a calibrator like this to
test your apparatus set-up, you can see that any
variability that you' re seeing in your test nethod
potentially could be due to apparatus set-up,
because you're not going to be determining it from
this calibrator tablet, because it's just too
variable. And so our lab is |ooking at alternative
ways to ensure set-up and reliability of

di ssol ution apparatus, other than using calibrator
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t abl es.

[Slide.]

One of the areas that | think has becone
very inportant lately is just anti-counterfeiting
techni ques, and ways to ensure that the drug you're
taking is the actual drug you thought you bought.
And so our |ab takes--keeps a close watch on
technol ogi es that are out there for counterfeit,
and even to see how they can apply. W' ve been
i nvol ved in several projects with the Ofice of
Conpl i ance to ensure the quality of not only the
active pharmaceutical ingredients, but also foreign
I nternet sanpl es.

So we've tested both of those in our |ab.
And we used conventional techniques--like HPLC and
GC--looking for inpurities, etcetera, to see
whet her the drugs are the sanme as the U S
equi valent. But we've also taken a | ook at new
technol ogi es, because sone of these can be very
powerful, much faster ways to detect counterfeit,
or can actually show us new -maybe give us clues as

to where drugs may have cone fromif they are
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counterfeit.

[Slide.]

As an exanmple, | was just going to show a
little bit ratio nass spectronetry. This is a
techni que whi ch uses stable isotopes to try to
detect where chemicals may have cone from and al so
to determine if things were made in the same pl ant
or not.

This is a plot of the stable isotope of
car bon--which C13, versus Cl2, and oxygen, which is
O18 versus Ol6. And you can see that Naproxen
manuf actured at different places in the world, and
different plants in the world, cluster together, in
terns of their stable isotopes, and that's because
stabl e i sotopes aren't the sane around the worl d.
And when you manufacture a product, your stable
i sot ope conposition within that product is
dependent on the raw materials you use, where those
raw materials came fromin the world, and al so on
your manufacturing pathway. And so it can be a
powerful technique. You can see, if you have a

drug, and you can test it by IRM5 and then
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determine potentially which plant it canme from

[Slide.]

In terms of PAT--as in
anti-counterfeiting, we try to take a | ook at the
technol ogi es that are out there, either new
technol ogi es or maybe new to the pharnmaceutica
i ndustry, and try to determ ne how they m ght be
used for PAT; what some of their limtations or
benefits mght be so we can be in a position to
advi se ONDC or OGD as needed.

We have a couple projects in our |ab
taking a | ook at coating conposition, how that
affects the ability to see what's going on within a
tablet, and al so taking a | ook at excipients and
exci pient-drug interactions wthin spectroscopy,
and how that affects the ability to use
spectroscopy for PAT.

[Slide.]

As an exanple | wanted to show you
Terahertz spectronetry. Terahertz--this is between
infrared and kind of your mcrowave. You can see

up there on the spectra on the right, there. And
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one of the benefits of terahertz, it's like NIR
it's non-destructive. But it alsois a lot nore
penetrating. The NIR can go deeper into a tablet
or into tissues.

So it's being | ooked at, not only for
quality control of drugs, but also as inmaging of
bi ol ogi cal tissue, especially skin cancers.

And | just want to show you a little bit
of the spectra we've gotten. These are
acet am nophen tablets. They're from65 to 135 ngs,
and you can see that the terahertz spectra, which
is the one on the left--it's not nuch features
there. | mean, you would probably | ook at all of
those and say that they | ooked pretty sinmlar. But
if you take that data and you run it through sone
paranetric progranmr ng, and conpare it to content
by near-1R, you can see you get a very good fit
between the terahertz and the near-1R  But the
good thing about terahertz, it would have the
potential to go--to | ook past a coating, or to |ook
deeper into a tablet than near-IR

The terahertz here was actually done with
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transm ssion. So by detecting the radiation
through the entire tablet, and near-IR often you do
refl ectance.

[Slide.]

Chenonetrics is another project that we're
doing with DPQR, trying to understand the
chemonetric software packages that are out there
If we're requesting people to use PAT, and to use
nmore mnultivariate techniques, we want to understand
what their limtations and benefits are, especially
for model building--pre-treatnent of data, things
like that. W want to be able to provide expertise
in that area.

Just as an exanple, the kind of things
that we' ve been doing. Here's sone near-infrared
of those--actually the sane--acetam nophen tables
that | just showed you with terahertz. But this is
all with near-IR  On the left is near-IR
refl ectance, which is the full range of the
spectrum from 4,000 to 10, 000 forcipica
centineters in the near-infrared. On the right

side is transmittance--okay? So this is where
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you're trying to go actually through the tablet.
You'll see it's a little noisier in transmttance,
and you can actually only use about 8,600 to 10, 000
because of the noise.

However, dependi ng on how you treat the
data--you can see underneath the refl ectance we
have--we' ve taken a second derivative, and we get a
good correl ati on between the near-IR and the
content nmeasured by HPLC. However in the
transm ttance data, we don't need to do the second
derivative. W can take the direct spectra and get
the same tinme of correlation with the content
measured by HPLC

[Slide.]

I just wanted to put this up because
peopl e tal k about the St. Louis |ab, sometines.
That's us, | guess--Division of Pharmaceutica
Anal ysis. W are the only CDER | ab | ocated outside
of Maryland, so we have a snall group of people at
VWhite Gak, with Jerry Collins and Mansoor Khan
But we al so have our larger |aboratory in St

Louis. And so a lot of our interactions occur by
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vi deo- conference and tel ephone. But we stil
manage to get quite a bit done out there

So--hopefully the Cardinals will cone back
in the next two ganmes because, of course,
everyone's very depressed about that out in St
Louis. So I'mnot sure there's much work getting
done in the lab right now, after last night's
def eat .

[ Laughter.]

So--1'm happy to answer any questions
about the Critical Path Initiative.

CHAI RVAN KI BBE: Questions? M chael ?

DR KORCZYNSKI: This is nmore or less a
comrent. And | don't know whet her you coul d
directly answer this--but, pharnaceutica
anal ysi s--as you were speaking | was wonderi ng:
most of the products that we're discussing are,
i ndeed, sterile products.

So is there a counterpart to your
activities in the mcrobiol ogical areas, such as a
| aboratory investing mcrobiological anal ytica

met hods for even investigation of counterfeit
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drugs, or bioterrorist activities? |s there sone
type of m crobiol ogical analytical counterpart to

pharmaceuti cal anal ysis of products?

[ Pause. ]

O maybe it's resourced out. | don't
know.

DR HUSSAIN.  Well, | think nuch of that

is done in our field labs. And Any--and | don't
know whet her we have a focused effort on
m crobi ol ogi cal met hods, but counterfeit efforts on
many of the injectable protects and OBP are being
carried out, too.

But, we actually do not have a very
focused broad quality mcrobiology Iab within OPS

CHAI RVAN KI BBE: Go ahead--M ke?

DR KOCH: Yes--question, C ndy--on the
surrogate di ssol ution--

DR BUHSE: Mm hmm

DR KOCH: --you know, we heard this
morning of the different pHs, and tine and
different things that go on there.

Over the years has there been, in addition
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to the USP standard dilute hydrochloric acid
approach, has there been a way to simulate the
process, to try to come up with a dissolution test
that goes through a | ow pH, followed by neutral pH
etcetera--to actually try to simulate.

DR BUHSE: There's been a lot of research
done on dissolution, and there's a | ot of research
inthe literature and in academ cs. They have--one
of the dissolution apparatus is like a flowthrough
apparatus, rather than the vessel, and sone of the
studi es done on those have been the type that
you' ve tal ked about. There, you don't recircul ate
the dissolution nedia, you just continue--and you
can continue flowing it through the tube, and
you' ve got the actual pharmaceutical suspended in
the middle of the tube, and you can change the
media as it goes through--things |ike that.

So there are research prograns out there
like that, and we're review ng those and seei ng how
they m ght be applicabl e--or naybe nore applicable
than the vessel nethod.

CHAI RVAN KI BBE: Go ahead.

file:////[Tiffanie/C/Dummy/1019PHAR.TXT (357 of 453) [11/3/2004 10:59:45 AM]



file:/lllITiffanie/C/Dummy/1019PHAR.TXT

DR MORRIS: Yes, just a question on the
chemonetrics--1ooking at the well-executed, but
relatively traditional chenonetric approaches in
eval uati ng the packages that are out there.

Looki ng at cross-process chenonetrics in
sort of process-vector type work, or nulti-block
systens to try to take into account nore than a
singl e assessnment of a product, as opposed to
| ooki ng at the product train?

DR BUHSE: | guess--naybe Ajaz, who knows
alittle bit nore--

DR HUSSAIN. Right--no, | think rmuch of
the internal work has been focused on what we can
have.

DR MORRI'S: Sure.

DR. HUSSAIN. Because we're hoping the
CRADA with Pfizer, | think we're just starting to
get in the process and so forth--1 think our
interest would be to get at process signatures and
so forth. But | think for that we need to have a
col | aboration where we have that.

Mansoor is actually setting up the
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manufacturing lab. And so once that is set, we
wi Il have access to that. But nmpbst of the work
we're doing right nowwth in-house data is based
on chenonetrics for products that we have our hands
on.

DR BUHSE: Yes, and we've done a little
bit of that. Sonme of the data |I showed you was for
one--like, for instance, for one conpression rate.
W have simlar tablets we've made--exact sane
formul ation, at different conpressions, different
exci pi ents.

So we, you know, try to throw nore
variables into it. But | think some of the CRADA
and manufacturing efforts--nake it nore--give us
nore the ability to do further work in that area.

I think Judy had a questi on.

CHAI RVAN KI BBE:  Yes, Judy had a question.

DR BCEHLERT: Well, |'mdown here in the
corner.

This is sort of a general
question-coment. It applies to you and to several

of the nore recent presentations this afternoon.
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You have a number of research
proj ects--1iposonmes, characterization, adhesive
nature transdernal. To what extent do you interact
with industry? Because industry is also working on
these sane factors, and | ooking at adhesive
strength, | ooking at the stability and
characterization of |iposones.

And, you know, | don't want to see people
going in two different directions to conme up with
two different ways to do the sanme thing. So is
there synergy between what you're doi ng and what
the industry groups--or naybe even the academ cs
are doi ng?

DR. BUHSE: Yes, some of the projects we
do work extensively with industry; with the patches
proj ect we've been working with--1 think
menti oned CDRH, our other center, but we've al so
been working with 3M extensively, because they have
such a know edge of adhesives, and they also
actual ly manufacture quite a few of the adhesives
for patches--as it turns out.

So, in sonme cases, we do work with
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industry. A lot of cases we're not really able to
because what we're doing is trying to conpare,
perhaps, two different products, or a generic and
an innovator, and there starts to becone, you know,
some issues there where coll aborating may be nore
of a problem

CHAI RVAN KI BBE: Fol | ow-up, Ajaz? o
ahead.

DR HUSSAIN. no, not followup. | think
I just wanted to sort of enphasize--John Simons
had mentioned the rapid response.

A lot of the activities in the St. Louis
lab are getting to solving problens that we face
For exanple, the adhesive issue cane up through
dramatic failures in adhesive performance on--we
manage, in the Ofice of Pharmaceutical Science, a
Ther apeuti c | nequival ence Action Coordinating
Committee. And then fromthe MedWatch, fromthe
consumer conpl ai nts--we were receiving a |l ot of
failures of transdermal systens falling off.

And then we | ooked at that and said we

actually do not have a good nethod, which is also
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part of the stabal ating programfor nany other
products. So that was an outgrowth of that.

And |i posones, for exanpl e--one of the
chal | enges was we were setting dissolution
specifications on |iposones--1'mnot kidding. So
we said, "Let's understand some of that," and so
forth.

So, a number of projects that G ndy
does--i medi ate answers that are needed, and that
is a very critical elenent. So you have to keep
that in mnd. So that's a very inportant |ab, from
our perspective, in a sense, because i nmedi ate
answers are needed for John Sinmmons' Prussian
Bl ue-type work, and so forth, and so forth. So
that's--1 just wanted to clarify that.

CHAI RVAN KI BBE:  Anybody el se?

DR. BUHSE: (Quick questions?

[ No response. ]

CHAI RVAN KIBBE: | guess you're off the
hook.

DR BUHSE: | guess it's on Mansoor

CHAI RVAN KI BBE: Dr. Khan.
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DR HUSSAIN: Just as he conmes on
board--he is newto FDA. So he canme from academ a.
So he's--

CHAI RVAN KI BBE: You're asking us to be
nice to hin? Is that what you're doi ng?

DR HUSSAIN: Yes, that's it.

[ Laught er.]

DR. KHAN: Good afternoon. It's quite a
chal l enge to stay notivated and speak in the
afternoon, but I'll try to do ny best here.

I"d like to thank Dr. Webber and his team
for giving ne this opportunity. | would like to
thank the Advisory comrittee for your |eadership
and the inportant role you play in this process.
I"d also like to thank the audi ence, who have been
extrenely patient since norning--1've been
noticing. So--audience.

Most inportantly, | would also like to
thank my col | eagues fromthe Division of Product
Quality Research. Some of them are here, and sone
of themthat are not here, but they have given ne

sonme of the slides to share with you, just to show
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what goes on in the Product Quality Research

[Slide.]

I will just briefly go over the outline.
Peopl e do ask nme--1'm al so new here, as Ajaz just
ment i oned--that, you know, they asked ne, "Ckay,
what's the nmission? Wat do you do?" So | would
briefly at |east outline the nission and the reason
that we have here, then present to you the team so
you' d get an idea of what our division is about,
and the current needs related to Critical Path and
the cGW initiatives; sone of the future
directions; and exanples of "design space." It
conmes about a lot, and | thinks norning, also, a
question was asked about the case study. | may not
be able to provide the case study, but at |east |
can provi de sone exanples of that one. And then
some questions about that. Okay?

[Slide.]

The teams--sorry, the mission first.

Advance the scientific basis of regulatory
policy with conprehensive research and

col | aboration; focus/identify |ow and high-risk
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product devel opnent and manufacturing practices;
share scientific know edge with CDER revi ew staff
and nanagenent through | aboratory support, training
programs, sem nars, and consultations; and foster
the utilization of innovative technology in the
devel opnment, manufacture and regul atory assessnent
of product devel opnent. Basically, we would |ike
to stay aligned with OPS and the CDER m ssions.

The vision--we want to be recognized
| eaders in providing support for guidance based on
sci ence and peer-reviewed data; well trained staff
and state-of-the-art product quality |laboratories
that is capable of providing any information sought
by reviewers, industry and the FDA | eadership.

Culture--the way we live and act--one of
cooperation, mutual respect, synergy, professiona
devel opment with life-long | earning opportunities.
Basically, this slide | derived fromsone of the
internal presentations. | just wanted to go over
it so that we are all on the same page.

[Slide.]

The division, we have about 19 scientists
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currently working on this. W have three teans.
The fourth one is in the making: the
pharmaceuti cal /anal yti cal chem stry team we have a
physi cal pharnmacy team a biopharnmaceutics team
and a novel drug delivery systems team

So I'Il briefly go over what they do, and
share sonme of their slides with you

[Slide.]

Phar maceuti cal / Anal ytical Chemi stry
proj ects--we have team | eader Dr. Patrick Faustino
He has done sonme work on this Prussian
Bl ue--basically, safety, efficacy and product
quality studies. John has presented to you this
mor ni ng sone of those studies. And basically that
| aboratory work was done in a DPQR

Then we have the shelf-life extension
program where we have the stockpile of drug with
the U S. Arny, so we |ook at sone of the stability
i ssues of those drugs. And, then, very recently
they' ve al so worked on isotretinoin--some of the
bi oanal ytical and kinetic studies they have done.

Basically |I'mjust going sone of the
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current work that is being done, and what we want
to do to make changes, with your reconmendati ons on
this.

[Slide.]

Just one slide--he has al ready shared
these things with you, but | think this is just the
ef fect of pH we have seen, because this is a
compound of high interest--radioactive
decontam nant. It was rel easing sone cyani des we
have seen that the release of cyanide is nuch | ess
at a certain pH-1 was just focusing here--that the
rel ease of cyanide is nuch less at certain pH so
safety at a certain pH-you know, it's nmuch safer
And then the efficacy--we have done some bi ndi ng
studi es of radioactive cesium Al so we are worKking
on thalliumon this one. So the binding studies we
have seen as the pH goes up, the binding is nore
here on there. So this gave us sone idea about his
conmpound.

[Slide.]

The next team the biopharnaceutics team

headed by Dr. Donna Volpe. And it's a small team
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If we want to go in the area of bioavailability and
ot her issues, then | think this team needs to be
expanded a little bit.

They have broad activity on the BCS
gui dance. A question cane up this norning, also,
about the extension of this BC gui dance. Donna
Vol pe is working actively on these things.

They have al so worked on--there was sone
bi oequi val ence i ssues of | evothyroxine sodi um
products. So we have | ooked at the stability of
this. It was a huge project. A lot of people were
involved with this. W have just conpleted that
project and the final report is about to cone out
on that one.

We are | ooking at the effect of
cycl odextrin, as well as some other excipients, on
the perneability of certain drugs. Dr. Vol pe has
created a huge dat abase where the perneability of
certain commonly studi ed drugs--1ike atenolol, sone
met opr al ol --and, you know, we al so | ooked at the
perneability of mannitol and the various factors

affecting the perneability of that drug. So we
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have created a database of that.

And sone uptake studies--1 think G ndy
mentioned just sone tine ago about sone of those
upt ake studies of |iposones. So this is the work
whi ch Donn's work group is doing.

[Slide.]

Just to give you an idea--1 think that
this question cane up about, you know, noving this
Phase 11--BCS Cass Il drugs in the direction of
getting bio-waiver. This will give you an
illustration that if you have a high perneability
drug--you have a netapral ol drug, a high
perneability drug, you get these two different
excipients there. There was no difference.

But if you change the excipient, where we
have this osnotic agent here--the sorbitol--then
you see there's a trenendous difference in the
availability. So this needs to be sorted out
nmor e--you know, to seek the bio-waiver. So this
group has hel ped us study some of those things.

[Slide.]

The next group--the physical pharmacy team
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that we have: Dr. Lyon, Robbe Lyon has done a work
in the PAT-rel ated issues--the Process Anal ytical
Chemi stry, | mght say, because Chris Watts keeps
correcting us on this "PAT"--the terni nol ogy of
PAT. But what |I'mtal king about is nostly the
chemi stry aspects of this PAT. And then Everett
Jefferson is the team | eader of that.

And so | will highlight some of the
slides. They have given it to ne--just to show you
what they are doing with these anal ytical sciences
that we have.

[Slide.]

You can see here--this is just with
near-1R profile of--

[ Moves of f m ke. ][I naudible.]

This is a lot easier. You are right.
Trying to get where the mouse is. It will cone
sonetime? Okay. Okay. Al right. Got it here.

So we have these acetam nophen powder
here, the avicel powder, and then you have a tablet
here. So you see--so we | ook at the contents of

this--the HPLC. W saw the content, we saw the
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near-1R, we saw a correlation. | think Ken asked
some question as to what you do--what validation,
basically. You elimnate one thing at a tine so
that you get a correlation where you can rely a bit
more on that. That's what they've done on this
one.

[Slide.]

Sane thing we have done with Raman Spectra
here. W have it here in the |aboratory. W have
this Raman spectra. | wll tell you how we can use
it, later on, in some of the optim zation studies.
We want to enploy this. But at |east now we have
the procedures in place to do sone of those
st udi es.

Raman spectra--simlarly, you | ook at sone
of these peaks, and then see the correlation. You
see the HPLC content we have done with these
tabl ets, and we have correlated with Raman, parti al
e- squar es.

So you can see the correlation here. It's
fairly good here in this one, too.

[Slide.]
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Li kewi se, we have al so | ooked at the blend
uniformty. You can see, this is a formulation
that it clearly shows that this is well blended, as
opposed to this fornmulation which is not well
bl ended. You see the APlI, you can see that it is
not as well bl ended here.

So if you |l ook at the near-IR spectra, the
spectra is very close to each other. You know,
it's likely that it's a good bl end; you know, they
have m xed well. This is separating out. That
means, you know, they have not really m xed very
well. So it gives us sone idea of this m xing.

[Slide.]

Now, hydration--this hydration--Robbe Lyon
has given ne--hydration is not the process of
hydration, it's basically just an identification of
a product which either anhydrous, or a nonohydrate,
or a sonme hydrate we can detect--whether the
product is hydrous, or anhydrous--anhydrous product
or a hydrated product.

[Slide.]

The next slide will show we have basically
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two brands of product. W have brand 1, a capsul e,
and then a Brand 2. You can see, this capsule
here, it has Core A and Core B. Basically, it has
two di fferent cores--okay? And no sone Brand 2 has
three cores, instead of two cores. Basically they
have two of this B core, and one of themis core A

So if you want to detect how much of it is
anhydrous form or how rmuch of it is in the hydrate
form So they | ook at sone inmmging here, and that
i mgi ng, basically they are showing that in core A,
there's--these are nitrofurantoin capsules, by the
way--in core A you have nore of the anhydrous
concentration. And basically they have estinated
it to be 8 percent. And actually, when they have
seen it, it was 9 percent there here in this one.

And, similarly, when they did it on this
brand, in core B you have seen this is a
nmonohydrate concentration, this has nore of the
nmonohydrate concentration. The estimate was 50
percent, but the actual was 40 percent.

So, you know, it just gives us sone idea

of see the current, and it's not just the drug.
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But we can | ook at the different polynorphic forns
of the drugs thensel ves.

[Slide.]

This is the near-IR dissolution
correlation. W have |ooked at sone of the
tablets. The tablets were prepared--1 think G ndy
menti oned sone tine ago, you know, we had these
acet am nophen tablets. | think the next one wll
show.

These are sone tablets. Basically we
| ooked at the tablets. W predicted. W trained
the data. This is the training set.

[Slide.]

The one in the blue, and we | ooked at the
correlation. The correlation was .984. And then
we have this test data. W |ooked at al nbst 72
different tablet fornulations, and we saw that it
was fairly--especially at a higher dissolution
profiles, and a lower level IC, that the curve is
off. Actually, if you take sone of these data
points off, if you take--go for a higher

di ssol uti on, when the amount is higher the
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correlation mght be rmuch higher, if you take these
data points off.

[Slide.]

So if | have to summarize as to what's
going on currently in the DPQR, this is what it is.
We have the Drug Substance--we are
characterizing--trying to get the--

[ Pause. ]

Ckay. Trying to get the nouse here--the
curser here. Ckay.

So, basically, if you have a | ook--we have
drug substance. W are--currently, in the DPQR we
have this drug substance. W are characterizing,
and the process analytical tools that we have. W
have the anal ytical nethod. And the
bi ophar nmaceuti cal groups brings sonme cell culture
work. And the drug product--we can characterize
the drug product that we are doing here. | have
shown you sonme of the work here that's being done.

And as well as the stability--as |
mentioned to you, the shelf-life extension program

is going on for some of the drugs of nationa
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i mport ance.

But, as a new kid on the block here in
FDA- -1 know, having worked in acadenma for a |ong
period of tine--for about 12 years | worked in
academ a--and then after coming here, | wanted to
see if what we are doing is enough for us. So what
I did, | started listening to the | eaders here.
started attending the neetings--sonme foruns |ike
this--you know, the Advisory Conmmttee--your July
Advi sory Conmittee, | was here. And then
listened to a |l ot of presentations of the |eaders
of the FDA. | got to see what Dr. Wodcock has to
say. | got to see what Ms. Helen has to say in HR
I"ve gone to a lot of their presentations, and |I've
read a lot of internal reports. | attend a |ot of
internal neetings, just to see sone of the
directions.

To give you an idea, you have already seen
a lot of Critical Path slides, so | didn't want to
duplicate sonme of those slides. Initially, | had
that in the presentation, but | took sonme of them

out, seeing sone of the speakers had those things.
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But here--you know -because this is a
devel opmental type of research. | think Ken al so
alluded to this in the norning, as to who will fund
this--the level of funding--and who will do this
research? |f academ a doesn't do it, if the NIH
doesn't do it, then who else will do it? And the
i ndustry doesn't want to share the information.

So at least we will have sone work--at
| east we'll have sone data in place so that the
reviewers don't have to operate in a total dark
box.

Since you have already heard Ms. Wnkle's
presentation, the support for understanding of--the
process understanding and the Critical Path roles
is highlighted here in this slide.

[Slide.]

And the internal efforts have cul m nated,
really, in the articulation of this thing in the
desired state about I CH, as you can see. | don't
know i f any other speaker had this, but previously,
in the manufacturing subcommttee Advisory

Conmittee that you had here, you had a | ot of
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peopl e presenting this. Basically, product quality
and performance achi eved and assured by the design
of effective and efficient manufacturing processes;
product specifications based on nechanistic
under st andi ng; and ability to effect continuous
i mprovenent continuous real-tinme assurance of
quality--that's exactly what we want to do in the
Drug Product Quality Research. So it becones
easier to expand, it's easier to re-orient sone of
the programs and expand sone of the current
progranms in BPCQR

[Slide.]

And this is what we intend to do--as
have shown you before. This is the current work
that we were doing. Although we had this Chenica
Stability here, but we want to | ook at sone of the
physi cal changes there, in that one, too. W want
to do that.

And what el se we want to do is the
manuf act uri ng aspects of this--you know, the role
of the excipient, the role of the formulation

vari abl es, the process variables, the mechanistic
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eval uations, optinization procedure--lot of it may
al ready have been done. We can gather it through
the literature, we can gather it through the
col l aborator, we can do sone of the in-house work
But we want to provide this information. W want
to provide this training to our reviewers, and we
want to update ourselves on these things.

And just to give you an idea: we are
tal ki ng about--you know, if we want to tal k about
the process vari abl es--okay?

Now, just taking tablets in the picture,
there are so many process variables. You have this
m xi ng, they have milling, then you have your
granul ation, the drying, conpression, coating,
packi ng. Just by m xing you' ve--you know, the
bl end, honobgenati ng problenms. And just by
granul ation you mght see a | ot of problens there.
A lot of prine test data is not provided to the
reviewer. So to understand that, we need to have
some internal programs going so we will have this
under st andi ng.

And this we are tal king about just a
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tabl et dosage problem a dosage formthat is so
wel | know -or a capsul e dosage form They are so
wel | know. And when we talk these novel systens
that we are getting--

[Slide.]

--by the way, the bioavailability, also,
we wanted to either collaborate and do it in house.

The Novel drug delivery systens--we want
to have sonme of this programgoing in the
novel --the nanoparticles--there's a huge, huge
area; the liposones; the sustained rel ease, the
nodi fi ed rel ease; the transdermal systens; the
nasal pul nonary path; disintegration; the solid
di spersions--basically, we want to have information
of going in that direction; we want to have
information readily available, and the training
that is needed to eval uate those applications.

[Slide.]

Sone of the newer projects: the nove
drug delivery systens, including nanoparti cul ates,
preparation, characterization, devel opnent of in

vitro procedures in DPQR | aboratories--1 will share
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sone of the data with you. W have already done
some work prior to ne joining here. [1'll share
that with you--some science-based projects, with
mechani sti c under st andi ng.

Process engineering with real time
nmoni toring and nodeling. W have this particular
equi prent--fluid bed--with near-IR probes attached
to it so we can nonitor a lot of process here in
thi s one.

The SLEP-stability--and there are sone
repackagi ng i ssues. W are working on sone of the
stability of those repackagi ngs. W want to work
on those issues. Basically they are
stability-rel ated projects.

Generic drugs--1 think Law ence
hi ghl i ghted sonme time ago. Tonorrow there's going
to be a presentation also. |If you have sone
| ocal l y-acting drug, what do you do with that?

Stent s--agai n, conbination drugs. You
have a device and you have a drug, and you have
sone issues related to that. W can help in sone

of thee issues related to that.
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W al ready have CRADAs with compani es, and
we are going to have some nore CRADAs. Somnebody
asked a question about collaborating with industry.
So we are collaborating with industry--and nore
comi ng up. And we are very hopeful that we wll
have sonme nore CRADAs coming up pretty soon, so we
will turn in that direction

Sone permeability of these drugs.

[Slide.]

Now | et ne spend sonme tine here on the
design space. | wll give you a couple of
exanples, and then I will also highlight the
i nportance of it. You have already seen that it is
important, but | will just share some of the
exanples with you

I will share one or two classic exanpl es.
This is out of the text--you know, you have sone
good statisticians, you have sone good experts here
inthis area. Al I'mdoing is |'ve just borrowed
somet hing fromthe book, that people have been
di scussi ng, and peopl e have been having in the text

for a long period of time. So | think the tine for
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us is just to be able to adapt sone of those
things, and show their rel evance to the
phar maceuti cal product.

So | will present one or two exanples from
the literature, and then | will present sone
exanpl es of a design space in the |aboratory
generated data that we have here in this one.

Now, here is a scientist--okay? A
scientist is trying to work. He has to run a
reaction, at a |l aboratory scale--he has to run a
reaction. There are two variables in this one--the
time and the tenperature. So this scientist is
trying to--first of all, it does. So if you have
two variables there, first of all it does this, he
fixes the tenperature here at 225 degrees; he fixes
the tenperature at 225 degrees. He runs the
reaction for a certain length of tine. He is
basically trying to get the yield of this
particul ar conpound.

So, he fixed it at 225 degrees, and
then--and he ran it at different tines, that

particular reaction. He got a yield, sonething
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like 70 or 71 percent, and then he got that yield.
And then now that he got the time, then what he
did, he fixed the tine here. The |ower one will
show that 1--30 nminutes--1 can't see very well from
here, fromthis angl e--but somewhere here it shows
this one, 30 m nutes.

So he fixed the time here. Now he ran a
di fferent tenperatures--okay? So he canme up with
different tenperatures, and he saw that at 225
degrees, basically, he has this yield. So
basi cally he changed one variable at a tine, and he
got the yield at 71 percent.

But if you have--if you listen to what the
statisticians tell us, what they show, if you
foll ow some of the exanples that are already out
there, we can really performthe very design sort
of experinent, the same scientist, when he perforns
the design sort of experinents--also | mght argue
that a lot of times you will have | ess experinents
than you will have with so many, you know,
duplicates, and triplicates and quadruplicates.

So the sane experinment, if we do with a
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desi gn set of study--

[Slide.]

--l1 ook at what he got. He basically
changed the tenperature and the tine
simul taneously. He was basically here in this
one--in this design--no matter how many experinents
you perform no nmatter how nany tines you do it,
you're yield is likely to be around 70, 71 percent,
or sonewhere in that nei ghborhood no matter how
much tine you do. Basically, you are totally out.
And sonewhere here you woul d not have gotten it
Sonewhere here, you see that he got this 90, 91
percent of the yield for this conmpound.

[Slide.]

Now | Il stop here for a nmonent, and 1|'|
change the gear a little bit. Let's assune that we
have an identical situation where instead of the
yield of this particular conpound, we are |ooking
at sone ot her response--this response could be a
di ssol ution response; some percent dissolve in
certain anmount of tine. It could be a

bi oavailability area. 1t could be a hardness of a
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tablet. You know, it could be any other response
that we are | ooking at.

But if he develops this kind of a
strat egy--devel op sone experinments in the
| aboratory, come up with something like this--but
if I have this particular product, if | have this
particul ar response--in the l|aboratory--1 would
hesitate to go to the scaling up and to the actua
manufacturing, if | have this nuch a narrow w ndow,
then tal k about these problens here in scaling up
and product manufacturing. Then you say, well, you
know, the | ab-based data is very different fromthe
manuf acturing data. W don't want to do that
because it's variable. Yeah, if you are in such a
narrow wi ndow, any slight change you nmake, then
it's likely to have variability. Then we night
fall into a lot of difficulties. W night fall
into difficulties of--suppose you have sone
out - of -spec situation. Then what do you do in a
case like this?

kay? So how do you scal e up? Huge

probl em
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But if you take sonething around this
region--but if our product, if our optinized
product is somewhere here in this neighborhood, I
woul d feel nore confortable taking it for scaling
up, taking it for the manufacturing, because |ater
on you have--you don't really have a | ot of
probl ems of scaling up. You don't really have a
| ot of problems of out-of-specs. And even if you
have sone out-of-spec situation, you can really
pl ay around and inprove that situation, because you
have sonething to go by.

And once we do this--1 think if you really
| ook at this cGw--the Wiite Paper of cGwW--a | ot
of these things are already described there in this
one. But if you have this fornula, you can take it
for the manufacturing, and then what you can do, if
you are in manufacturing, then you can take some of
it and do the evolutionary--EVOP--basically the
next slide will show you that one. So you can play
around. You can fine tune and inprove your
manuf acturi ng process. That basically provides

sonme opportunities for continuous inprovenment and
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i nnovati on.

But if you have a product here, you took
it for the manufacturing, then really, you cannot
change the variables there, you know, anything, any
slight change in any variable m ght change the
product, and you don't know where to start.

[Slide.]

So, as | nmentioned to you--this is a
di fferent exanple--again fromthis book--this Box,
Hunter and Hunter, 1978, book--basically once you
have this optim zed fornul ati on, and once you take
this formulation, then here, in this case, you have
the stirring rate, you have this addition pan--you
have the sol ution pan, you can play around and
gradual ly you can play around. Because you know if
you are in manufacturing, you cannot afford to fal
outside the specification range. So your w ndow is
very, very limted. So if you have a design space,
your wi ndow-you are well within your wi ndow to
play around a little bit. So you can gradually
work on this and inprove the yield. And, finally,

you see in the last one, it doesn't inprove any
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nore, you stop.

So this kind of data should be extrenely,
extrenely valuable, extrenely useful. And | wll
provi de one or two exanples of the |aboratory data
that we have. | think one of the graduate students
had worked on it.

[Slide.]

And | have selected this for two reasons.
First of all, it's an extrenely conplicated
preparation; very conplex preparation. Here you
have a protein, and you are trying to develop a
formulation of a protein; a lot of variables in the
protein, just to decide on this formulation study
itself, we had to do a lot of precharacterization
and characterization work. And you will see sone
back-t o-back--two back-to-back papers in J. Pharns
this year--February and March, there are two
publications--just to decide on the formnul ation
i ssue that we have to do

After doing that, then we have deci ded
that, all right, we will try a dosage form-see

this salnon calcitonin is a peptide that we have
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t aken- - pol ypepti de--salnmon calcitonin. It was
degrading with enzynes. So what we did, we have
seen sone turkey ovomucoi ds--a | ot of work was

al ready done on turkey ovornucoid--basically it was
i nhibiting the degradation of sal non cal citonin,
the different enzynes--you know, trypsin, the
chynmo-trypsin, the elastase. It was inhibiting
their degradation. So we wanted to use this turkey
ovonucoi d as one of the excipients to prevent the
degr adat i on.

We al so wanted to use this glycerotinic
aci d, because it's protein, big nolecule, doesn't
go through biol ogi cal nenbranes. W have see that
gl ycerotinic acid--we eval uated--we screened al nost
a hundred conmpounds. But finally we settled with
gl ycerotinic acid. W have seen that glycerotinic
aci d enhances the perneation of this protein.

So we wanted to nake the dosage form
This is a bi-layered preparation, by the way, and
the top layer is very simlar to your
procardi a--you see this dosage form-this

bi -1 ayered preparation; procardia, vomax and, you
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know, these are osnotically-controlled bi-Iayer
tabl et s.

So here you have a protein, and then we
have this osnotic agent here. |If you | ook at
it--so we make this--we conmpressed this tablet, we
made these bi-layer tables. W drill sonme opening
here. W provided sone coating to it, so that it
rel eases drug in a particular fashion. It's a
dual -controll ed rel ease. You have a drug
protein--the polypeptide that's rel easing, as well
as the ovomucoids that's releasing. Extrenely
conpl ex preparation.

The idea here is: you can see there are
so many variables here right now. \Wat should be
the coating thickness of this one? What should be
the opening of this one? What should be the | eve
of the excipients that you use?

So you can see there's a | ot of
variability here.

Now, a conpany that is manufacturing,
that's nmaki ng dosage form a |ot of that

i nformati on they m ght have in-house as to, you
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know, the coating thickness that is needed; sone of
the process variables they m ght already have. And
if you don't have it, what you can do, you can
actually screen--we have just sel ected sone of
them W have screened sonme of those variables.
We could not do an extensive study--very expensive
proteins. W cannot do a | ot of experinents. But
at |l east we screened those variables here, at two
| evel s each.

[Slide.]

And then the dependent--the response--the
previ ous one, the exanple that | gave you--the
yi el d of that conpound was the response. But in
this particular case, we have the anopunt
rel eased--sal non calcitonin rel ease--in three hours
was our response. And then we can al so pl ace
constraints

[Slide.]

Now, here, in this case we have pl aced
constraints at different dissolution time points,
so you can tailor a release. You can do that. O

you can place constraints on tables. So you're not
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interested in a tablet where the hardness is |ess
than 4 KP or nore than 8KP. So you can pl ace
constrai nts on hardness, constraints on sone of the
paraneters that you're looking for. So, here, we
pl aced constraints so that we can get the entire
rel ease profile on this one.

So by placing constraints, we eval uated
that, and we | ooked at this--the devel opnent
equation here.

Now, again, as | said, this is just a
screening design. You cannot see the interaction
effect. The interaction effects are conpounded;
the quadratic effects are conpounded. So a |ot of
informati on we are losing, we are mssing. But we
gathered fromhere is: of those seven variabl es
that we | ooked, what are nore inportant, what are
|l ess inmportant? Basically we screened those
vari abl es.

So if we have to have a few experinments
you want to run--so what we did. So we sel ected
out of these three variables, and that we studied

at a slightly nore detail--1 will show you in the
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next one.

[Slide.]

We have sel ected another response design
inthis tine. So basically we have seen the anopunt
of sodiumchloride, the osnotic agent that is
needed in that particular tablet dosage form and
the amobunt of coating, and the anount of
Pol yox--it's the polyner that is required.
Basically, these are three variables, and we found
that these three variables are nore inportant--at
|l east they're likely to have nore effect on the
rel ease of salnon cal citonin than other vari abl es.

So we selected these variables. And this
was the dependent variable: salnobn calcitonin
rel ease in three hours--okay? And now we devel oped
thi s nodel .

[Slide.]

Now, believe it or not, this one equation
can tal k nore than probably 20 pages of slides, 20
pages of information. Really, it does say a |ot.

It says how those variables affect the

response. |t just shows how X1 changes the
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response here; how X2--the coating level--if you
i ncrease the coating | evel, dissolution decreases.
I know that. And if you increase or decrease the
coating level a little bit, imediately | can
cal cul ate the response, without even doing an
experinment | can calculate the response. Sane
thing, | can see the interaction effects of all of
them the quadratic effect.

Basically, by this design sort of
experinent, finally we have used a process where we
have actually predicted the levels. W predicted
that. |If you have this nmuch of sodium chloride,
this much of coating thickness, and this rmuch of
the Polyox levels, then we will get--this is the
kind of tailored dissolution profile. W predicted
t hat .

[Slide.]

And what we did, we perforned an
experinent in triplicate--three, the proof, and
then with our product that we obtained was
identical to the product that was predicted.

So this is the case study that was done in
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our | aboratory by one of the graduate students.

I will not go into the details--oh, by the
way, this is the response-surface. You have
al ready seen the response-surface for the yield.
So here you know at what |evel you can get the
di ssolution that you want.

[Slide.]

I will not go into the detail, but, you
know, we have al so prepared sone nanoparticles. W
have characterized by a | ot of different nethods.
You can see this publication--International Journa
of Pharmaceutics--highlighted all those
characterizations. But this one also--these
nanoparticles, also--we used a design set of
experinments where we have seen, basically, just a
fornmul ation variable. W took it at three
different variables. After having gone through the
screening and all that, we have optimzed it.

[Slide.]

And we have seen the dependent vari abl es
here. And, again, the observed and the predicted

level s were identical in this particular one. It
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just shows the levels, as | nentioned to you, about
the yield.

And here, if I--after developing this in
the | aboratory--now, certainly, one has to fee
more confortable taking it to the manufacturing,
because they know where they can play around. |If
you select this particular product here for the
manuf act uri ng, you manufacture it, you know you
have sone roomto play around. So you can do this
evol utionary operation and play around and i nprove
the product.

[Slide.]

So that is--with this, certain questions
that | had for the Advisory Committee

As | said here, that I'mal so | earning.
I"malso just so new | just want to orient our
progranms, or orient our lab in such a way that it
reflects sone of the agency's thinking, sone of the
OPS thinking. W want to go in that direction. So
you are the experts in this. You have been
associated with this for quite some time, and if

there's anything that we are not doing you want us
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to do, just let us know.

Does a systematic study with a desi gned
set of experinments provide opportunities for
reduction of--you know t he post-approval, | did not
mention it at this time. But, you know -scal e-up
changes--the post-approval changes--you want to
make sone tiny change, you keep on getting these
post - approval subm ssion docunents. |f you have
some wi ndow to play around, certainly, you know, it
can reduce. But if you don't agree, just let us
know.

Do you agree that the information on
desi gn space, with a designed set of experinents
wi Il reduce the out-of-spec situations a whole | ot
nmore? You know, if you have a very tiny w ndow,
any slight change--the speed of the machine, the
machi ne goi ng on and of f--just an operator just
coughed--you know, or you just change the operator
there, or anything nmight change that situation

Do you agree that the research with
sel | -desi gned set of experinents on |lab scale with

create opportunities for continuous inprovenents
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and i nnovations in manufacturing? So industry has
got to apply that and provide the data to the
reviewer, so that they are not operating under a
bl ack box.

So, with this, | think you very mnuch.

1"l be happy to take questions. Thank you very
nmuch.

CHAI RVAN KI BBE: Any questions for--

DR SI NGPURWALLA:  Mansoor, | was told to
go easy because you are new. [Laughs.]

[ Laught er.]

Sol will try and go easy.

DR KHAN: | can only get sonething
know.

DR SI NGPURWALLA: The design of
experinents--the questions you asked--ny answers to
all of themis: yes, yes, yes, yes. Because
design of experinments is, you know, well recognized
and wel |l accepted--particularly by the chem ca
i ndustry.

The question | have for you is: how do

you intend to use design-of-experinents in the
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regul atory process? Wat you have described is the
use of design-of-experinents in manufacturing,
which is what the industry should be doing.
suspect they are doing it. |If they're not doing
it--shane on them

[ Laughter.]

But |'msure they're doing it.

So how do you intend to use this in your
particular role as a regulator is what |'meager to
see--or hear?

DR. KHAN: The regul atory questions, |
t hi nk--you know, sone others will answer. You
know, it's beyond my understanding at this tine.

But ny idea here is to provide this
understanding to our reviewers; to provide this
understanding to our own scientists so they utilize
it. And also if we publish nore papers--if we just
provide this information to others, a |ot of others
m ght be nore willing to use it.

And as far as the people in the industry
using it--you know, sone of them are using, sone of

them are not using. And people nmight be using it,
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but at |east they don't provide the infornmation to
us at all in any significant way at this tine.

CHAI RVMAN KI BBE: Ckay- -

DR, SI NGPURWALLA: | see big daddy is
com ng to defense

[ Laughter.]

CHAI RVAN KI BBE: Go, Aj az, go.

DR. HUSSAIN: Well, | think
desi gn- of -experinments is--what?--a 60-year-old
technology that we're introducing. So it's not new
at all and so forth.

But at FDA, we don't have the ability to
say that sonebody has done the work or not done the
work and so forth. So we have to assume that what
we see is the limted data that conpani es--nany
conpani es do this and they don't share that.

But at the sane tine, | think surveys done
by Professor Shangraw, before he passed--at the
Uni versity of Maryland and so forth--and nore
recent surveys, suggested the use of
desi gn-of -experinments in pharmaceutical industry is

very |low. About 7 percent of the conpanies we
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surveyed t hrough the University of Maryland said
they actually used desi gn-of - experi nent.

So that | eads to the concern that we have
if you haven't understood even the critical factors
and so forth, how can we allow themto change? So
we cannot allow themto change and so forth.

As a result, we have a static
manuf act uri ng process.

So, for those conpanies that do this
routinely, that have this sort of information, if
this can be sunmrarized as a nmeans to denonstrate
what are the critical variables, to what extent the
val i dation ranges can be justified as w de as
possi ble, and so forth--so that provides a neans
for regulatory flexibility--for those conpanies
that have this type of information and so forth.

For other who do not--not get the benefit
of regulatory relief at all. So--

So how would we use this in the regulatory
setting? That has been a continued di scussion
internally. M thinking right nowis this is not

an FDA policy and so forth. |It's--what we would
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sinply need is to focus on the predictability and
reliability of the predictive power that you have
devel oped and so forth. And that should be enough
We don't have to get into deep--there's volunmes and
vol umes and vol unes of pages of how was this done
and so forth, because our job is to understand what
is critical; what ranges are acceptable; and then
what is the design space. And how well you know
that is through your predictability.

So it's more of a summary type of
information I'm | ooking for.

CHAI RVAN KI BBE: Go ahead, Ken

DR MORRIS: Yes, just to follow up--1
think part o this falls into the category of having
the revi ewers understandi ng the process well enough
so that if they do get a good rationale of the
formul ati on and process design, and
desi gn-of -experinments that they've really outlined
a real variable space, as Mansoor was talking
about, that they'll be able to appreciate it.

So part of that is, | think, ensuring, or

reassuring the conpani es that, you know, generating
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these sorts of data, they'll receive the proper
reception when they get here.

CHAI RVAN KI BBE: Joe? And then | have
Mel vi n.

CGo ahead.

DR MGIACCG Wll, to dispel any
myt hs--yes, we do use desi gn-of - experi nents.
Aggressively. Aggressively.

I think the issue is is that what we then
present is a proven acceptabl e range; univariant
proven acceptable range. That's been the
tradition. That's what has been expect ed.

As we nmove forward, using
desi gn- of - experiments, coupled with the technol ogy
we have now to, during those experinents, to
monitor the critical variables real-tine--we'l|
move from submitting a static process--a process
that is based on a range of time or tenperature or
any other condition--to a dynam ¢ process that
says: "If A then B." And "if A then B" will be
based on rigorous design-of-experinents, with the

right multivariate anal ysis.
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So | think that's--you want to respond to
that Ajaz? That's--
DR HUSSAIN: No, | think--we have one
simlar thinking on that. | mean, ICH @B, | mean
that's the direction | see we're going.
DR MGIACCIO Soit's not going to be a

fi xed process.

One nore--your third question, | have a
bit of, | guess--it inplies sonething that | don't
think we want to inply: "Do you agree that the

i nformati on on design space, with a designated set
of experinents will reduce the OOS situations?"
You're inplying there that you're going to
use the design space to set specifications. And
that --you know, specifications have to be based on
a mechani stic understandi ng of the fornul ati on and
the process, and its inpact on product
performance--not on the capability of the process.
And the design-of-experiments is hel ping
us to understand what's critical, and what the
process capability is. It should not be used to

establish finished-product specifications.
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And your question there inplies--you know,
if we set the specifications correctly, and we
understand the variability and the neasurenent
system then yes, good design-of-experinents shoul d
reduce--and establishing the design space--shoul d
reduce OCS.

But on its own, it won't.

DR. KHAN: | agree.

CHAI RVAN KI BBE: G eat.

DR KOCH: | guess I'Il just make a
comrent that even though the field is 60, 70 years
old, in terms of Plackett-Burman and a | ot of those
studies, it is surprising howlittle it's used.

And you can go into chem cal, petrochem cal and
other industries, and they have not used it very
wel | .

The reason behind it is often the cost of
anal ysis. To do a good study, where you're running
a nunber of variables, you ve got a huge anmount of
samples. And | know, just historically--1 got
involved in several what they were called "big

projects"--that would be eight to 10 vari abl es--and
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it was al ways neck-back, based on perceived cost.

I think, in the future there's going to be
a |l ot nore opportunity--addressing your | ast
question--with the devel opnment of better |ab-based
equi prent --m croreactors, a nunber of inprovenents
i n high throughput designs for other reasons. But
I think the equipnent's going to becone avail abl e,
and PAT is going to be a vehicle to be able to
nmoni tor these things.

And, eventually, | think you'll get down
to where you can very effectively use these
techni ques, often even on continuous processes,
where you can invoke feedback and feedforward so
you don't have to run a whol e nunber of
experinents, but you can be analyzing in real tine
and adj usting your paraneters and filling out your
space nuch nore adequately.

But | don't think it's been used very much
in industry.

CHAI RVAN KI BBE: Nozer? Ah, we get--you
had sonet hing el se, there, didn't you?

DR, SI NGPURWALLA: Yes, | just wanted to
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react to Jerry's comment.

I was personally--ny prior probability
that industry uses design-of-experinments was very
high. So I'mnot surprised. And, basically, if I
was running an industry, | would use
desi gn-of -experinments to nmaximze nmy own profits
and do ny business nmore efficiently.

I ndustry A and Industry B can produce
exactly the sane product, but one can do it very
efficiently by using design-of-experinents. And
the other can do it completely randomy and stil
come up with the sane answer, but you're spending
noney.

So that was the only comment: that it's
nmore on the manufacturer who has to take advant age
of it. And I'mreally surprised that they are not
using it--based on what | hear fromyou

CHAI RVAN KI BBE:  Judy?

DR. BOEHLERT: Yes. | nean, | would agree
with Jerry: they are using it. There are many
conpani es that are not. And another area where

it's used a great deal--particularly the
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Pl ackett-Burman design--is in the optinization of
anal ytical procedures. And | see that in big
conpani es and small conpanies. They know how to do
it. They save their resources and they conme up
with nuch better nethods in the end.

It doesn't nmean that everybody's doing it.
So | think to the extent that, you know, folks Iike
you can publish what you're doing, it hel ps those
that don't understand to get on the bandwagon.

But it is used, you know, in industry. It
hasn't been overl ooked. But not everybody.

CHAI RVAN KI BBE: Anybody el se? Comments?

DR, SI NGPURWALLA:  Well, the only coment
I want to nake is | studi ed design-of-experinents
as a student. And perhaps it was the nbst boring
subject that |I had to go through

[ Laught er.]

It is boring.

[ Laught er.]

CHAI RVMAN KIBBE: It's always good to have
Nozer's opinion on things.

[ Laught er.]
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CHAI RVAN KIBBE: | think we should nore on
to Jerry. And thank you very much.

Jerry, your coll eagues have nmanaged to
| eave you three-and-a-half mnutes for your
20-minute presentation. And that will allow Vince
another 15 for his.

W ap-up and I ntegration

DR. COLLINS: This is one person's
perspective on the day's events. And for those of
you who give talks a lot, it is very difficult to
stand up here wi thout any of ny props. | have no
slides.

I've been scribbling notes all day, since
9: 30 this norning, when A az was tal ki ng.

One of the nost inportant thins on his
third slide was describing the Critical Path
essentially as not just another fad at FDA. Somne
of us are a little shell-shocked by this managenent
agenda, or that initiative and so forth. W have a
comm tnment fromthe Conm ssioner--the Acting
Conmi ssi oner--the Deputy Comm ssioner for

Qperations, and our Center Director, that this is
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not sonething that's going away in six nonths. And
to turn the ship around and align it properly, we
need that kind of commtnent from our | eadership,
that we won't be thrown into the gulch to do
something else later. So, fromthe perspective of
the worker bees, that's very inportant.

Secondl y, several speakers across the
board tal ked about relationships with NIH, going
back to the in silico talk fromJoe Contrera; both
Steve and Any tal ked about their relationships with
various parts of NNH, and ny | ab al so has
cooperation with NTH. |'ve been at FDA for 17
years, and | spent 11 years at N H before that.
I've never seen a better tine for FDA and NIH to
col | aborate and work together

There's always been a little bit of "let's
make sure we know what our territory is." There's
overlap in our interest. There's also things that
are uniquely theirs, and things that are uniquely
ours. If we just focus on the overlap, | think we
really ought to take advantage of, again, what |

woul d call the gol den opportunity here for

file:////[Tiffanie/C/Dummy/1019PHAR.TXT (411 of 453) [11/3/2004 10:59:45 AM]



file:/lllITiffanie/C/Dummy/1019PHAR.TXT

col | abor ati on.

The other thing that's sort of been
m ssed--1"'m surprised there hasn't--naybe | nissed
it because | didn't get here '"til 9:30--but this
week, this nonth--is really the gol den age of
quality. | nean, nmy conputer screen didn't have
any di sk space left a couple weeks ago, after
announcenents on CMC, GW, BAC, PAT--1 mean, it was
just--there have been so many announcenents about
the i nportance of manufacturing as an initiative
for FDA; about the success of the two-year
initiative; the roll-out of the inplenentation
phase. This really is a strong part--a strong era
of quality.

I hope it doesn't get lost inthe Critica
Path. The Critical Path mentions quality issues,
but there are so many efficacy and safety issues
that we need to be vigilant, and not just rest on
our laurels.

In addition to getting your input, we've
asked the public for their input. The docket has

over a hundred responses. It's all in the public.
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You don't--there's nothing secret. |f you submt
somet hing as a conment--we asked in April--and
there's over a hundred--on the website. And if you
have a really lot of tine--because it's
cl unky--over the weekend | | ooked at themall--and
it's very interesting. Al nost all the comments
actually relate to efficacy. There's a few
commrents that relate to safety, and a very smal
nunber that relate to quality. And nost of those
are actually for biological products of one sort or
anot her; either vaccines, blood-derived proteins,
or conpl ex nol ecules fromthe OBP donmi n.

So we need to keep chal l enging the public
so that they recognize the inmportance of quality.
And we also need to look internally, that we're
responsi ve to--you know, our job is to either
convi nce them of the inportance of quality, or to
re-align our resources.

As | nentioned, in OTR we're about 75-25
chem stry to biology. One of the excuses for
having this nmeeting is so the OIR fol ks can listen

to the OBP folks, and vice versa. And |'mstil
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| earni ng about OBP. And | get nore of a biol ogical
flavor each time that | hear your presentations. |
don't know that | can fit your round peg into ny
triangle of safety, efficacy and quality--but
that's part of the reason why we're here, so we can
| earn each other's |anguage, each other's culture,
and how it fits.

But | think, certainly, OBP is--actually,
the "B" is for "biology"--right? So, you know,
you're definitely nore aligned with the safety and
ef fi cacy side.

What about gaps in our program-various
pl aces? Well, first of all, | nmean the OTR- OBP gap
is really just about finding out about each other.
And one of the things that we probably discovered
today that would bridge the gap is the Critical
Path Initiative--is that all of OPS, and all of
CDER, and all of FDA is committed to goi ng down
this route. So we all now automatically have
somet hing in common, in that our progranms nust be
aligned to the Critical Path.

Now, Steve, | can't do that polygon stuff
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that you borrowed from Ajaz, but in terns of a
bridge, | can think of the Critical Path Initiative
as sonething that connects two pieces.

The other thing is that product quality is
i mportant--as everybody in this roomthinks it is;
needs bridges to the clinical side, to the pharm
tox side, and to the clin pharmside. And so when
Aj az tal ks about the ICH @8 principles as one of
the ways that we can actually bridge these things,
this is really inportant. W can't do product
quality in isolation. And a hand-off fromone to
the other has been covered in several of the talks.
But that's an area where we need to focus: on
maki ng sure there isn't a gap there.

The other thing, in terns of keeping
revi ewers and researchers together--we have two
di stinct nodels that have been di scussed here this
nmor ning. John Si mobns nade a nunber of comments
bout the way O fice of New Drug Chemistry interacts
wi th Division of Pharmaceutical Analysis, and
Di vi sion of Product Quality Research. Lawence Yu

menti oned several projects that they've been
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wor king on there. And then--and the OBP side, we
have the revi ewer-researcher nodel that both Any
and Steve articulated in their talks.

Those are sonmewhat different approaches.
In CDER, we have tried the reviewer-researcher
nmodel, with very mnor success. W found that
geography is a terrible burden and barrier--not to
menti on use-fee deadlines and grow ng workl oads on
the review side. So people who initially could do
both research and review eventually had their desks
swal lowed up with all kinds of electronic copies of
docunents, and found it hard to conti nue.

For the last 10 nonths OTR--a | arge part
of us--have been out at White Gak. And starting in
April, the immediate office of OPS--including the
in silico group--the Ofice of New Drug Chenistry
will all be there in the adjacent building. And
there is a physical bridge. It's just not a
conceptual bridge. The second floor of our
| aboratory building is connected to the second
floor of their building. | think that wll

facilitate reviewer-researcher nodels, because it's
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| ocation, location and | ocation

Now, it's not the whole thing. | nean,
the O fice of Biotech Products is still on the NIH
canmpus for the foreseeable future. And our
| aboratory in St. Louis is there for the
foreseeable future. So we don't have a
fully-integrated geographi cal solution to our gap
analysis, but it will be an interesting experinent
to see, particularly, how ONDC and the first fl oor
of the Iab building interact, and whether that
i mproves the situation

Last coment is that we're supposed to be
"science-oriented" here. And although the Critica
Path in drug devel oprment is a fact, it's
wel | -docunmented, it's only a hypothesis that we can
do anyt hing about inproving it.

We' ve | aid out today--throughout the
day--a nunber of approaches that we've been
t hi nki ng about inplenmenting, and have started
i mpl ementing, but it's only a hypothesis that
they'll work. The chances that they will work are

enhanced greatly by getting feedback fromtal ented
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peopl e--fromthe public, fromthe industry, from
the Advisory Committee--taking that advice to
heart, and really giving it its best shot. Any
initiative fails if it's only a half-hearted
initiative, or if it's not well designed, or if we
don't have the right equations, or if we're 60
years behind in the technol ogy. So--we appreciate
any forward-thinking ideas you may have in that
regard

CHAI RVAN KI BBE: Ckay.

Ajaz, help ne here a little bit. Wuld it
be best for us to go ahead and let Vince do his
presentation and then take the three questions you
have sitting around here?

DR HUSSAIN. Right--1 nean, Helen and
Keith and | were just discussing that, in a sense,
because we have received constant feedback from you
t hr oughout .

CHAI RVAN KI BBE: Ri ght.

DR. HUSSAIN: Maybe after Vince's talk you
could just summarize, instead of getting into

answering all the questions in detail. But |
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t hi nk, since we have received so nuch feedback, if
you could just summarize the Conmmittee's thoughts,
it will be fine.
CHAI RVAN KI BBE: That means you're up,
Vi nce.
Chal | enges and I nplications

DR LEE: kay, great. Mybe | can start
with the questions.

[ Laughter.]

How am | going to work this thing?

[ Laught er.]

Thank you.

kay- -t hank you, Ajaz, and al so thank you
Hel en and Ajaz for giving this opportunity to work
at the FDA. It's an eye-openi ng experience, and |
recomend it to everybody. Because you get a
di fferent perspective.

I was changing ny talk as | was going
along, and that's why | was away for the first hour
of this afternoon; |I didn't not that | would have
to nake anot her copy that corresponds to ny slides.

So that's sonething that also | |earned.
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Let me be nore precise about what do | see

as the inplications and

[Slide.]

The one thing
return on investment by
"I nnovation" is the key
way, we hope to inprove
patients, and | ower the
costs--for society. In
around the room | wi sh

the road that we should

chal | enges.

is always to increase the
fostering an innovati on.
wor d.

And al so, along the

the quality of life for the
costs--the health care
fact, as | was sitting
that maybe sonetinme down

i ncl ude econom sts in the

conmittee to give us sonme assessnents.

| wanted to | ook forward and see if we

were to follow this Critical

is the benchmark.

[Slide.]

Path Initiative, what
What do we expect to see?
And I'mtrying to be cooperative, because
And |

I have no clue about what should we expect.

don't know whet her we can assume one nunber,

because each drug is different. But

maybe in five years'

let's say that

time--by 2010--then let's

commit to | ower the devel opnent costs by 30
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percent, shorten the devel opnent tinme by 50
percent, and increase success rates by a factor of
three. | have no idea if this is realistic or not,
but maybe we should start thinking about that.

And what el se m ght happen? | would
expect that nore drugs will be launched in a
controll ed delivery platformwhen our
sust ai ned-rel ease systemis used as a |line
extension. So |'m proposing that his nodel wll be
different.

Here comes the next point, is that the
sponsors of conpounds m ght be formng a consortium
to share information and know edge. This is
somet hing that's not being done today. GCbviously
it's because the conditions don't encourage that.
But we're in different times. And so maybe perhaps
we shoul d think about different nodels.

And, noreover, maybe the sponsors will
subj ect their science to peer review for open
access in the global community. | would hone that
maybe sonetinme down the road that equival ence, or

the genone project, would be reproduced in the drug
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devel opment arena. Now, this is something which is
quite naive, you might say. But | just want to put
it out there and see who would challenge that. And
I would be a bit worry that one reviewer, to nmake
j udgrment on one product--part time editor at the
same time.

[Slide.]

VWhat el se m ght be happening? Well, the
era of bl ockbuster mght be over. | don't think at
this point in tine few executives would believe in
it. And, frankly, | do not know how the agency can
confront this aval anche of applications if
everybody's | ooking at just specialized
popul ations. But | do think that a new era woul d
arrive where we'll be nore realistic to | ook at
narrower indications, and then use the
patients--the users--to expand the know edge base.
And |' m proposing that perhaps all of us would be
enticed to participate in a Phase IV study by using
the chips which are recently approved by the FDA
This is subject of another big talk.

And then there will be a grow ng of
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nano- si zed assenblies with specialized
functionalities. Now this is sonething--1'mnot
that fascinated by nanosystens. What intrigues ne
about nanosystens is the capability, for the first
time, for the device circulating in our body,
collecting information, providing feedback to the
scientists. So | envision that maybe we can | ook
at nanosystens as satellites. This is something
that the body has never been exposed to. | have no
i dea how the body would respond to it. But
intriguing to find out. Again, that would the

subj ect of another |ong presentation, talking about
di seases for which we need a way to assess the
early change. Cancer is very dreadful because by
the tine we see the synptons it's already too |ate.
Wuld it be possible to have a nmicro-chip
circulating in the bl ood stream collecting
informati on that would report the
scenario--fingerprints characteristic of

di sease--and that information would be fed into a
conputer, and a database on that basis, a diagnosis

woul d be nade.
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So what |'m proposing is that naybe we're
approachi ng an era of preventive nedicine, where
the patient would be at the center of the whole
process.

I"mgoing to just give a few slides in the
interest of tinme.

[Slide.]

This is a very intriguing slide to ne,
because the reach Iimting step--we tal ked about
changes, depending on the tinme. And depending on
the thinking of science at that tine. 10 years
ago, in 1991, PK was a nmmjor problem Now
everybody was focusing on PK, and now sonething
el se popped up, a formulation, which was not a
maj or problemin 1991, becones a najor problem
Who knows what it's going to be?

So what's the nmessage? The nessage is
that we have to be always in touch with the |eading
edge of science, and where the | eading edge resides
is in the sponsors.

So what are the inplications? The

inplications are in four areas, as | see it.
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[Slide.]

In terms of individuals, | think as
scientists that we can no |onger focus on just one
thing that we're looking at. W have to have a 360
degree vision. And this is along the |ines of what
Aj az tal ked about--having a common vocabul ary.
don't know his name--but he's gone.

So the next point is the infrastructure.
How can we organi ze the scientists in such a way
they can respond to new opportunities on short
notice? | understand there's a SWAT team al r eady
in place, but we need to have nore of these in the
agency.

There have to be incentives, in terns of
incentives to reward innovation and teamwrKk.
Again, it's different tines.

And finally, | see there should be sone
kind of interrelationships--with the NNH-1 agree
with Jerry, | think this is a golden opportunity
for NNH and FDA both being part of the HHS to
col |l aborate, to reinforce one another. | think

this is--and also, | think that the nove to Wite
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Caks is very synbolic in the sense that for the
first tine the agency's under one roof.

So | think that, whereas in the past
nobody tal ked to anybody, it's tine for us to work
together, to exchange information. And certainly I
think the agency might consider sponsoring
proj ects.

[Slide.]

So what's next? | think that we need case
studies. This is easier said than done, but |
think there's a lot of information--data--in the
FDA archives. | don't where it is. | don't want
to volunteer to go look for it. [Laughs.] But |
t hi nk sonehow we need the information, and
denmonstrate that--under what conditions we can
categorize drugs in the same way as we do at the
BCS. And I think we need sone kind of organization
to organi ze our thoughts.

W need sone benchmarks, what should we be
| ooking for, if the Critical Path Initiative were
to succeed. | think it has succeeded.

Now, which sectors would apply this road
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map to? Well, it was designed for big PhRVA.  But
what about generics, biotechs and start-ups? And
who el se? So we need to think about that.

And, finally, which drug class should we
begin with? And here we have no definitive answer.
But this is again a very interesting summary in the
nature of drug discovery, where it says that the
success--the percent of success--depends on drug
cl ass--for obvious reasons. And | think that we
need to ook at information such as this and do a
qui ck denonstration project to convince the
skeptics that it is the Critical Path concept is
vi abl e.

[Slide.]

So what are the challenges to all this?
think this is a recapitul ation of what was said
t hroughout the day--communication. | think
everybody shoul d understand what is nmeant by
Critical Path. And we should all follow the sane
Critical Path. You go different Critical Path, I
think that we go nowhere. So broad understandi ng

and shared goal community-wide is inportant.
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I think we should have a mechanismto
inspire the | eaders anmpobng the scientists to create
new paradi gns; and also to notivate the scientists
to adopt a new approach to decision
maki ng--wi I lingness to learn, and to unlearn, to
relearn--and learn. This is sonmething that |I'm
trying to do nyself.

[Slide.]

This is Ajaz's favorite: the know edge
managenment. Wen he first talked to nme--not 11
mont hs ago, but six nonths ago--1 had no clue what
he was tal king about. But finally | saw the light.

And we're definitely living in the
know edge era--and there's no question about that.
And there was 200 years difference--200 years' span
between the industrial era and the know edge era.
And the characteristic of the know edge era is very
different fromthe industrial era. Were, in the
past we focused on single entities, now we're goi ng
to have the ensenbles. And why is that? That's
because in the past, we had no access to organizing

information; that we tend to think--we reduced
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everything to a single entity. This may be the
physi cal chem stry influence on the formul ation

But when you find in the real world that
usual ly--not only single entity, but the things
work together as a team an ensenbl e.

In ternms of scientists, they no | onger can
function as an individual; | nean, acconplish
everything individually, but has to have a network.
The success of science depends on the network of
all our coll eagues.

Thi ngs are nmoving very fast in the
know edge area. And things are dynamc. And
think that we always are in view of sharing
i nformati on--sharing know edge--whereas, in the
past, rewarded by being proprietary. Now this is
sonet hing which is very challenging, in ny opinion,
to convince. Everybody think differently--because
we never know what the outcone will be. But at the
present tinme by protecting information, then we
move forward. But as a scientist, nyself, I'm
al ways troubled by the duplication of efforts.

Otentines, you know, it's the failures that wll
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be useful, because at least | know that | wll not
go down the sane path.

And then it's very clear to ne that--the
thi ng about ny children, when they cone along to
use this benefit of nedicine in a mgjor way, it's
definitely in a consuner-centered society, where
the consuners will know about health. And
hopeful ly, 1 think our government woul d pronote
heal th education in the public.

[Slide.]

So what is the road map? It's very
si mpl e--three things.

One is that we need to provide incentives
for industry and acadenmia to fornul ate and test
alternative drug devel opnent schenes. And there's
no reason why drugs should fail in Phase Ill. |If
they fail in Phase Ill, there must be a reason
They nust not be doing sonething right.

The second thing is that we need to think
about coordinating data m ning worl dw de for
forecasting hurdles to drug action, delivery,

formul ati on and nmanufacture. W can learn a great
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deal from existing information.

And the third think was tal ked about,

again early this norning--is the conputationa

tools. | think that if we have access to

simul ati on nodel s we can begin to test the weak

poi nts--the critical paraneters--and design

experinents properly, then we night be able to do

clinical studies nore efficiently.
So this is the three things.

[Slide.]

So what are the--the three last points

would like to | eave with--the three areas--one is

outreach. | think that we definitely should

sponsor retrospective studies on the val ue of

sharing know edge in accel erating drug devel opnent
and rendering it nore precise. | think that we
can--al t hough the past is no prediction of the

future, but at | east we know what is the scientific

f oundat i on.

The second proposal | have is to think

about convening a summt with industrial and

acadenmic scientific |l eaders to identify the pros
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and cons of what | proposed in the first, and to
under stand the nechani sns to conduct data m ning
wi thout putting the innovator at a conpetitive
di sadvantage. So |'m proposi ng we shoul d think
about a strategic plan for drug devel opment. This
is very far-fetched, but I think we should
contenpl ate this framework.

The second area that we should focus on is
the process. And, again, summarizi ng what was
tal ked about all day today--to exam ne. the current
review practices with respect to fostering
i nnovation and t hen propose necessary changes. And
the second point | would like to propose to be
| ooked at is to devel op mechanisns for facilitating
continuous inprovenent in the quality of approved
products. |'mtal king about the generics in this
particul ar point. There may be about eight years
span between the launch of the innovator, and the
| aunch of the generic products. But science has
i mproved a great deal. Have we learned fromit?
And how can we take advantage of these advances in

sci ence.
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And the third point is to be proactive in
identifying cutting-edge research of pharmaceutica
rel evance that would fuel innovation. So, clearly,
the whol e points of Critical Path Initiative is to
encour age i nnovati on.

The last point is human resource. | think
it's sonething that, as a fornmer academi ci an,
education is of great value. And in fact, ny
former university has a regulatory science program
I don't think it's appropriate for the future. And
| dare to say that in front of ny former dean. And
I think that we should do sonething differently,
because we shoul d prepare the regulatory scientists
of the future.

In fact, | think it's very inportant for
us to think about the scientists on line five years
fromnow, and what do we need five years from now
So | think the education of the regulatory science
programns--nost of the prograns in the
U. S. --perpetuates what we have today. So we need
to think differently.

And then the second point is a point
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addressed to the agency, is the current practice of
recruiting scientists and retaining them as far as
devel opment of | eaders from anong the ranks. |
think this is central, and | do believe that
science has to drive the process, and research is
an essential conponent, and there's a lot to be
| earned fromthe OBP part--the CBER--whether you
have research--where there's the opportunity for
research.

But the research that we do has to be
different--unique. And there's an unmet need. And
clearly it would be the bridge between acadeni a and
i ndustry research.

So--these are ny thoughts. And certainly
if there's an interest, | wll answer easy
questi ons.

[ Laught er.]

Comm ttee Di scussion and Reconmendati ons

CHAI RVAN KIBBE: | don't have easy
questions. | think you' ve said sonme very
i nteresting and thought - provoki ng things.

I'"ve been thinking about everything that's
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been going on today, and | know Aj az suggested that
we m ght cone up with sone kind of a summary for
the questions today. And | really don't have a
good sumrary, but | have a | ot nore questions.

And what | think mght be useful is those
of us who are staying for tonorrow to spend the
eveni ng thinking about all of the things that we've
heard, and how it all comes together.

The human mi nd--as opposed to the
artificial intelligence that sits on our
desks--works in patterns and pattern recognition,

i nstead of sequences of conputational paradigns.

But a couple of things come to mnd that
I"d like to share with you, and then maybe we
can--1'11 let you gentlenen ask questions if you
have any.

DR. LEE: Maybe | can add two points. One
point | should nention is, as a forner chair of
this conmittee, that what--how could the committee
be nore--let's see, | don't want to use the word

"useful ," but since it's on the tip of mnmy tongue,

I"Il just say it--nore of an asset to the office.
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And this is something that | think | would be
interested to hear fromthis group, about how the
committee--how should the conmmttee function
to--you know, in the Critical Path Initiative. So
that's one thing.

The second is that | think sharing
information is critical. And the way that things
work now is that information is passed from one
nmodule to the next. | think that's in today's
world, the way that the human works is to
multitask. So any time information is available to
all the stakeholders in the enterprise.

CHAI RVAN KIBBE: Let ne continue with some
thoughts. First, the question of the Critical Path
Initiative. Are we focusing on the appropriate
Critical Path?

The question | have is: is the output, in
terns of new and novel chem cal drugs a result of
sonething that we need to work on in order to prove
the flowthrough, or is it the result of a paradi gm

that was begun early in the 20
th century and has run

its usefulness? Are we actually at that asynptotic
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curve where we spend trenendous amounts of energy
to get a small breakthrough, but unless we have a
significant paradigmshift we're not going to get
t here.

Are we asking ourselves that we new drug
entities? Wuldn't we be better off asking
oursel ves that we need new and better therapeutic
ways of treating di sease or preventing di sease?

And maybe the shift that we went through,
away from surgeries and nanipul ati ons, to the use
of chemicals in the last century is over, and we
need to go into a different therapeutic thinking.
And if we can't nake that paradi gmshift, applying
trenmendous amounts of energy to an old paradi gm
that's running out of steam isn't the way to get
t here.

There's a lot of interesting new
technol ogy on the horizon: conputational power,
and what Vine tal ked about--which sonme peopl e cal
nanobots, are coming. And in 10 to 15 years we
will be at what some have characterized at a

singularity in our understandi ng of conputationa
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power; a day when the ability of a desktop conputer
to think in patterns and reason--as well in
patterns as it does in digital format--will allow
it to acquire data off the internet and cone up
with answers we haven't even asked the questions
for.

And are we right now at that juxtaposition
where our traditional way of going about | ooking
for new therapeutic noieties is running into the
wal |

DR. LEE: Wwell, | think that we are,
because | think we |eave the treatnent with a
singl e conpound may be on the way out. And nore
likely that we are beginning to treat diseases with
conbi nations. Usually when di sease, nore than one
thi ng goes wrong.

Also, | too believe that with the day cone
where you can hand in an application, then conputer
will look at it and say, you know, yes or no. It
m ght - - because, you know about is the pattern
recognition.

DR. MEYER Yes, a couple of conments.
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The agency | oves acronym's, as we've seen
today. And | think it's interesting that "Critica
Path Initiative" is the sane as "Consuner Price
I ndex. "

[ Laught er.]

They are related. W're trying to save
money, get things out sooner, nmake people weller.
So that's interesting.

Jerry used the term"hypothesis." And I
didn't hear what the hypothesis was necessarily for
all the things we've been tal king about. And then
Vi ne, on page 5 said, "benchmarking." And
think--well, he nade up sone--50 percent this, and
30 percent that in 2010--1 think that would be
wort hwhil e, to show people where you intend to go

Just a couple of comments that really dea
with the questions: prioritization in the era of
limted resources. Cbviously, you have linmted
resources. | think there's an inpressive quantity
of work that was presented today. It was rmuch like
going to an AAPS synposium It was just

hi gh-quality stuff.
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And certainly I was brought up to |learn
you'll be a nore effective teacher if you're
involved in research--nuch like you'll be a nore
effective reviewer if you' re involved in research.
That was kind of ny fair-and-bal anced part. That
was the fair part. Now let's get to bal anced part,
if | were a Senator on the Budget Conmittee.

We all know FDA has difficulty--a
difficult time with criticismabout speeding up
approvals; difficult time with recalls of marketed
products; difficult time with a shortage of OGD
personnel --and a litany of other things.

So, given that era, | think it's going to
be critical to prioritize what you're doing in
terns of the Critical Path Initiative or any of the
other initiatives.

And let ne just pose a couple of questions
that | would ask if you were telling nme what your
priorities were: who else could do the work?

Could NIH? Could industry? Could academ a? Could
CRADAs sol ve the problen? Who else could do the

research? Wo el se should do the research? Are
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there really other groups that are better able to
do the work, rather than you re-inventing a
| aboratory, and a process and equi prent and
personnel etcetera? Are there other people that
should do it?

How can anot her resource outside the FDA
be encouraged--with a carrot--or forced--with a
stick--to undertake sone of the things you're
al ready doing? | would use an exanple: you
publ i sh a guidance, and before long there's al
ki nds of people that are willing to train--for
nmoney--industry; all kinds of people that are
wel ling to devel opnent instrunentation to help
industry. So you put an idea out there:
"Henceforth, in 2005, we will require that,"
sonebody's going to figure out howto do it with
some piece of equipnent, and market it, and that
wi |l be good for the whole econony, and you won't
have to do it.

I woul d ask how does the research rel ate
to problens faced by FDA--not globally but, you

know, right now you have conjugated estrogens.
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That's an issue. | don't know really who m ght do
that work. And then what is the inportance of the
probl enf

So |'d say: are there others capabl e of
doing the work? And what is the inmportance of the
probl en? And how does the problemrelate to
sonet hing closely involved with FDA.

CHAI RVAN KI BBE: Aj az, what do you think?
Shall we farmit out? OQutsource it?

DR. HUSSAIN: these are very, very
i mportant questions. And | think the
benchmar ki ng- -t he hypot hesi s--cl early, anything
that we do, unless we have a goal in nind, unless
we have a plan in mind, we're not going to get
there. And that's the reason the overreachi ng OPS
i medi ate office proposal we said was we will go
t hrough some of the process, trying to map this
out, define the metrics and so forth. That would
be essential.

And clearly, | think, an initiative
unbrella creates expectations, creates a benchmark

that | think people will hold us to and so forth,

file:////ITiffanie/C/Dummy/1019PHAR.TXT (442 of 453) [11/3/2004 10:59:45 AM]



file:/lllITiffanie/C/Dummy/1019PHAR.TXT

443
because nothing is free in life. So any
fundi ng--anything that we get to support these
activities--will have an associated accountability
and efficiency in netrics.

So | think those are very inportant
questions that | think we will have to sort of
build into our thinking as we nove forward.

CHAI RVAN KI BBE: Ken?

DR MORRIS: Yes, just to follow up on a
coupl e points.

First, | think--to your point, Art--that
in the future | think therapies are going to be a
lot different; and, hopefully, significantly
different. But in the interim between now and
then--given our 401(k)s and all--the thing that
strikes nme nost in your presentation Vince--other
than the el oquence, of course--is the Nature
Revi ew s drug di scovery article, and particularly
the attrition for each criterion, versus the
criteria.

And if you look at those fromthe '91 to

2000, what you see is that, in fact, tox has
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certainly gone up significantly, but cost of goods

has gone from zero to 10 percent. Formulation has

gone fromzero to 5 percent.

Conmercial -"conmercialization," |I'm assum ng--has
gone fromb5 to 22 percent.
So | think those statistics really are

pretty much in line with a |lot of what the 21

Century GW initiatives, as well as the Critica
Path Initiatives were pointing out. | think,
overall, this is telling us that those are the
areas of opportunity.

The statistic you used about, you know,
decreasing the cost part by 30 percent is really
very consistent with what G K. presented at the
manuf act uri ng subcomittee last tine where, if
you'd | ook at the current cost of goods sold as 25
or 26 percent of the current burden--if you can
reduce that by a third--say 30 percent--and apply
that to the discovery R&D--as long as we're stil
in the paradigmof traditional chem ca
di scovery--that you can increase the discovery

budget by 50 percent.
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DR LEE: Onh, that's true. Yes

DR MORRIS: So that | think your
benchmarking is actually pretty--1 nmean, you know,
if not realistic--if it's not realistic we're in
trouble. | think it has to be realistic. | think
those are the goals we have to shoot for in the
short term all the while keeping our eye on the
ball of the new therapies, | think

DR LEE: Your on the same lines that we
shift the responsibilities to--well, the
upkeep--the mai ntenance of the quality to the
manuf acturers. So | would see that there might be
a reduction in the size of the regulatory
program - departnents--and nore resources that can
go into research.

CHAI RVAN KIBBE: | guess we're
getting--we're running out of tinme, and |I think we
probably have--do you have sonething, Jurgen?

DR VENITZ: [Of mke.]l always have
somet hi ng.

[ Laughter.]

CHAI RVAN KIBBE: | nean, do you want to
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say sonet hing.

DR. VENITZ: [Of mke.] A question we
want ed to acknow edge or--

CHAI RVAN KIBBE: | don't know. Turn on
your m ke.

DR VENITZ: Two conments, then

One has to do with the fact that I'm
concerned that we're trying to overreach. | nean,
FDA has only but so rmuch inpact on attrition rates,
on drug devel opment. And | think the nmajor part
of --not drug devel oprment, but the discovery part,
you have no control over. And you shouldn't have
any control over.

And my reading of those nunbers that we've
seen, if | look at efficacy--30 percent fai
efficacy now, and they failed 10 years ago. Well
maybe the wrong target was picked. Mybe we don't
know what the target does. Maybe we don't know how
the target is related to disease. That has nothing
to do with regulatory science. That has nothing to
do with product quality.

So | do think we have to kind of step back
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alittle bit and realize there's only so nuch of an
i mpact--no matter what your goals are, no matter
whet her you reach themor not--that you can have an
i mpact .

The second one--and that's one that you' ve
heard nme tal k about for whatever--however many
years |'ve been on this comittee--and that is to
really enmbrace this concept of risk; that risk is
sonething that is intrinsic to being alive. Being
alive is a risk because we're all going to die. So
the question then beconmes: how can we quantify
risk? And how can we link that to--in your
case--product performance? And that, to ne, is
really essenti al

So all the rules that you cone up with
cannot be driven by the ability to neasure certain
things; certain what you consider to be critica
attributes. But they have to be really driven by
the fact that we think there is a reasonable |ink
bet ween i nproving those attributes and sone risk to
the patient; and that the stakes are hi gh enough

for us to put all the resources in, in terns of
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controlling that risk.

So--two conments; one, that there's going
to be alimted i npact of whatever the Critica
Path Initiative that the FDA proposes will do;
secondly, that you really have to enplace this
concept of risk, and feed that back into your
critical attributes, and the whole cGW change.

CHAI RVAN KI BBE: Ajaz has a coment.

DR HUSSAIN: | think the discussion is
sort of coming together, in terns of giving us very
val uabl e insight in sort of the questions that we
need to pose.

If I may inpose on the comittee to--as
the Chair suggested--take the evening to think
about these.

But what | would sort of build on Marv's
and Jerry's presentation, and Vince's, is: | think
the key is the nmetrics, in the sense, | do believe
in this, since we don't want to overreach; we need
to understand where our inpacts will be the nost
positive, as Jurgen just sort of pointed out. And

we need to have sone neani ngful nmetrics to neasure
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what ever path we decide to wal k on, and measure our
progress in that direction.

So if the committee menbers coul d think
about--fromthat--the di scussi on perspective now,
to sort of cone back tonmorrow to sort of summarize
sone of their thoughts on sone gui dance on how we
shoul d nmove forward here, it would be very useful

For exanple, | think just building on
Jurgen's coments here, in the sense: where can
FDA have the nmaxi muminpact? And how can we
measure that? For exanple, | think--1 look at this
slide here, and | say all right. Traditionally,
fornul ati on was never an issue. Wy is it show ng
up as an issue now? Are the drugs nore conpl ex
that we're not able to--the product itself is so
complex? O--so there are sone indicators here
whi ch were surprising, and so forth.

So if FDA has to have maxi mum i npact, how
will we neasure it? Miltiple reviewcycles is one
measur enent that we can | ook at.

For inhal ation products, we have nmultiple

review cycles. If | look at our root-cause
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anal ysi s, the physical characteristics is a CMC
which leads to multiple review cycles as soon as
you have a drug and a device

conbi nation--inhal ati on product. W cannot even
approve a generic product when it's inhalation
because of that |evel of conplexity.

So--nmultiple review cycles, and reduction
of that could be a netric. |'mjust asking you to
thi nk about it.

Approval decisions--1 think, with respect
to the exanple of PET imagi ng, how sone of these
things inpacted on approval decisions could be an
aspect that we could neasure.

Clearly, | think, as we nove towards
foll owon proteins, expand the generic prograns and
so forth, within OPS we have a Congressi ona
mandated comm ttee that we manage, which is a very
difficult task. I1t's the Therapeutic
I nequi val ence. W don't have a good nmeans to
manage that--reports that cone in--because our
information is |imted.

Keepi ng an eye on post approval reports
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that conme up--is that a neans to neasure that? |
don't know.

So | think if the committee menbers could
t hi nk about the discussion here, what metrics, how
can we measure this, and then cone back with their
t houghts tonorrow, that will be wonderful

DR LEE: May | interject, also, | would
like to plead for the funding in the formulation
area. | think that was tal ked about this norning.
There's no departnent on pharnmaceutica
technol ogies. And I think sonebody shoul d make the
case to support formulation in a big way.

CHAI RVAN KI BBE: Marv?

DR. MEYER  Just one suggestion--kind of
passing the buck, | guess--it seens to nme it's a
little nore efficient if some representatives of
FDA threw up a straw nman tonorrow norni ng, because
they know what the problens are. They know what
potential solutions are. They've cone up with the
Critical Path Initiative--throw up a straw nan,
maybe with a couple exanples, and | et us hack at

that, rather than have us kind of out in a blind
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somewhere try to cone up with sone harebrained
ideas that will be in the public record.

CHAI RVAN KIBBE: | plan on doing that
tomorrow, though. That was ny whole thing with
t onor r ow.

It would be nice to hear fromour industry
reps, too. Because they have to live with the
chal | enge of finding better ways, and nore
efficient ways of inproving the quality of the
t herapeutic noieties on the nmarket, and doing it in
a constricted econom c environnent.

DR MORRIS: Just to follow up--one think
I was thinking is that in sone of the work we've
been doing with Ajaz's folks, and Helen's, we've
been | ooking at the CMC revi ew process. And maybe
sonme of what we've been doing could be classified
as dividing it into opportunities for inproving the
review ng efficiency, versus real scientific
changes that have to be nade to stimnulate the
process--which | think sort of is reflected in this
slide here.

CHAIRVAN KIBBE: | think it's time to call
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it a day.
You can turn off the tape, and then | can
say really weird things
[ Wher eupon, the neeting was adjourned, to

reconvene on Cctober 20, 2004.]
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